BIOLOGICAL ASSESSMENT

Suisun Marsh Preservation Agreement as
Modified by Amendment Three

October 1999







Preparation of the Suisun Marsh Preservation Agreement Amendment Three Biological Assessment

PREPARATION OF THE SUISUN MARSH
PRESERVATION AGREEMENT AMENDMENT THREE
BIOLOGICAL ASSESSMENT

This biological assessment was prepared by the California Department of Water Resources,
Environmental Services Office and the Suisun Marsh Preservation Agreement Amendment Three
Environmental Documentation Team:

TerriGaines. .. ... e California Department of Water Resources
Steve Chappell ......... ... . . Suisun Resource Conservation District
LIZCOOK . ..o California Department of Water Resources
Patty Finfrock . .. ........ .. ... ... .. ... ... California Department of Water Resources
BrendaGrewell....................... formerly California Department of Water Resources,
................ currently UC Davis Department of Wildlife, Fish and Conservation Biology
ElizaSater. . ........ ... . California Department of Water Resources
Laureen Thompson. ............ ..., California Department of Fish and Game
LaurenBuffaloe ............ ... ... .. .. California Department of Water Resources
Directed by:
RandallL. Brown . ............ i, Chief, Environmental Services Office
Kamyar Guivetchi. ........ ... . Chief, Suisun Marsh Branch

Technical review by:

Randall L. Brown . . . ...t Chief, Environmental Services Office

and the Suisun Marsh Preservation Agreement Amendment Three Drafting Committee:

CathyCrothers . ........ .. .. . California Department of Water Resources
CarissabDunn. . ... . US Bureau of Reclamation
WiIllKeck . .. US Bureau of Reclamation

Kamyar Guivetchi............................. California Department of Water Resources

Frank Wernette . ............ .. . i California Department of Fish and Game



SMPA Amendment Three Biological Assessment



Contents

Contents

Chapter 1. Introduction

Chapter 2. Mitigation and Monitoring 9
Chapter 3. Project Area and Existing Activities 17
Chapter 4. Project Description 23
Chapter 5. Mammals 37
Chapter 6. Birds 65
Chapter 7. Reptiles 109
Chapter 8. Amphibians 113
Chapter 9. Fish 115
Chapter 10. Plants 157
References 187
Notes 201
Appendix A: Individual Ownership Adaptive
Management Habitat Plan (Under separate cover)

Figures
1. The Suisun Marsh 6

SRCD ownership maps showing existing conservation

areas and vegetation zones 10
3. Existing and proposed mitigation sites in the Suisun Marsh 12

Suisun Marsh compliance and monitoring stations 16
5. Salt marsh harvest mouse trapping locations within Suisun Marsh 40
Tables
1. Species considered in this assessment from the

USFWS list dated 13 July 1998 2
2. Species that are not considered in this assessment

but are included in the USFWS list dated 13 July 1998 4
3A.  Existing salt marsh harvest mouse conservation areas 11
3B.  Proposed salt mouse harvest mouse conservation areas 11

3C. Other mitigation acreage in Suisun Marsh 12



SMPA Amendment Three Biological Assessment

vi



Chapter 1: Introduction

Chapter 1

INTRODUCTION

The purpose of this biological assessment is td he species included and assessed in this doc-
review the Suisun Marsh Preservation Agreeument are presented in Table 1. Sensitive spe-
ment (SMPA) as modified by Amendment cies not known to exist in the project area and
Three in sufficient detail to determine if the not considered in this document are presented
proposed actions may affect any of the threatin Table 2.
ened, endangered, proposed, or sensitive spe-
cies listed in Table 1 below. This biological The proposed Amendment Three actions
assessment is prepared in accordance witAddressed will occur near or within critical
legal requirements set forth in Section 7 of thehabitat designated for delta smelt and winter-
Endangered Species Act (16 U.S.C. 1531 etun chinook salmon. On 16 June 1993, the
seq). National Marine Fisheries Service (NMFS)
designated critical habitat for winter-run chi-
This biological assessment addresses theook salmon from Keswick Dam to the
potential effects of the Suisun Marsh PreservaGolden Gate Bridge. On 18 January 1995, the
tion Agreement as modified by AmendmentUS Fish and Wildlife Service (USFWS) desig-
Three. Information from existing assessmentsated critical habitat for delta smelt in the fol-
and environmental evaluations were used antbwing areas: Suisun Bay, Goodyear, Suisun,
incorporated where appropriate.¥aft Envi-  Cutoff, First Mallard, and Montezuma
ronmental Assessment and Initial Studysloughs; and existing contiguous waters con-
(SMPA 1998) for Amendment Three of the tained within the Sacramento-San Joaquin
Suisun Marsh Preservation Agreement, &elta (Delta).
detailed description of the actions proposed,
and an analysis of the potential effects, was Background
prepared by the US Bureau of Reclamation
(USBR), California Department of Fish and On 2 March 1987, USBR, DWR, DFG, and
Game (DFG), California Department of Water SRCD signed the original SMPA to mitigate
Resources (DWR), and the Suisun Resourcéor changes in Delta outflow and Suisun Marsh
Conservation District (SRCD) and was salinities caused by operation of the Central
released in June 1998 (SMPA 1998). Valley Project (CVP), State Water Project
(SWP), and other upstream diversions. The
At the request of USBR and to fulfill require- SMPA was developed to provide facilities that
ments of section 7(c) of the Endangered Spewould protect the brackish water of the Suisun
cies Act of 1973, the USFWS provided a list of Marsh (Figure 1) and to enable DWR and
sensitive species that may be present in oUSBR to meet the water quality conditions and
affected by activities in the project area. TheProgram of Implementation specified in Deci-
list provided includes all species observedsion 1485 (D-1485) (the Initial Facilities,
within US Geological Survey (USGS) quad salinity standards, and monitoring) required by
maps that include the project area; thereforethe State Water Resources Control Board
all of the species included on the USFWS list(SWRCB).
are not in the specific project area.
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Table 1 Species considered in this assessment from the USFWS list dated 13 July 1998

Common Name Scientific Name Status?
Endangered, Threatened, or Proposed Endangered or Threatened
Mammals
salt marsh harvest mouse Reithrodontomys raviventris halicoetes E
Birds
Aleutian Canada goose Branta canadensis leucoparela T
western snowy plover Charadrius alexandrinus nivosus T
bald eagle Halieetus leucocephalus T
American peregrine falcon Falco peregrinus anatum E
California clapper rail Rallus longirostris obsoletus E
California least tern Sterna antillarum (albifrons) browni E
Fish
delta smelt Hypomesus transpacificus
Central Valley steelhead Oncorhynchus mykiss
winter-run chinook salmon Oncorhynchus tshawytscha
Central Valley spring-run chinook salmon  Oncorhynchus tshawytscha PE
Central Valley fall-run chinook salmon Oncorhynchus tshawytscha PT
Sacramento splittail Pogonichthys macrolepidotus T
Amphibians
California red-legged frog Rana aurora draytonii T
Plants
Suisun thistle Cirsium hydrophilum var. hydrophilum E
soft bird's-beak Cordylanthus mollis subsp. mollis E
Species of Concern and Candidate Species
Mammals
greater western mastiff-bat Eumops perotis californicus SC
small-footed myotis bat Myotis ciliolabrum SC
long-eared myotis bat Myotis evotis SC
fringed myotis bat Myotis thysanodes SC
long-legged myotis bat Myotis volans SC

2 E = Endangered; T = Threatened; P = Proposed; C = Candidate; SC Species of Concern.
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Common Name Scientific Name Status?
Yuma myotis bat Myotis yumanensis SC
Pacific western big-eared bat Corynorhinus (Plecotus) townsendii townsendii  SC
Suisun ornate shrew Sorex ornatus sinuosus SC
Birds
western burrowing owl Athene cunicularia hypugea SC
American bittern Botaurus lentiginosus SC
ferruginous hawk Buteo regalis SC
saltmarsh common yellowthroat Geothlypis trichas sinuosa SC
Suisun song sparrow Melospiza melodia maxillaris SC
white-faced ibis Plegadis chihi SC
tricolored blackbird Agelaius tricolor SC
Reptiles
northwestern pond turtle Clemmys marmorata SC
southwestern pond turtle Clemmys marmorata pallida SC
Fish
green sturgeon Acipenser medirostris SC
Pacific lamprey Lampetra tridentata SC
longfin smelt Spirinchus thaleichthys SC
Plants
Suisun Marsh aster Aster lentus SC
alkali milk-vetch Astragalus tener var. tener SC
heartscale Atriplex cordulata SC
brittlescale Atriplex depressa SC
valley spearscale Atriplex joaquiniana SC
delta tule pea Lathyrus jepsonii var, jepsonii SC
Mason'’s lilaeopsis Lilaeopsis masonii SC

2 E = Endangered; T = Threatened; P = Proposed; C = Candidate; SC Species of Concern.
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Table 2 Species that are not considered in this assessment but are included in the USFWS list dated 13 July

1998
Critical
Common Name Scientific Name Habitat ~ Status?
Mammals
San Joaquin kit fox Vulpes macrotis mutica E
San Francisco dusky-footed woodrat Neotoma fuscipes annectens SC
San Joaquin pocket mouse Perognathus inornatus SC
riparian (San Joaquin Valley) woodrat Neotoma fuscipes riparia PE
riparian brush rabbit Sylvilagus bachmani riparius PE
Birds
grasshopper sparrow Ammodramus savannarum SC
mountain plover Charadrius montanus C
lark sparrow Chondestes grammacus SC
San Pablo song sparrow Melospiza melodia samuelis SC
California brown pelican Pelecanus occidentalis californicus E
Reptiles
silvery legless lizard Anniella pulchra pulchra SC
San Joaquin whipsnake Masticophis flagellum ruddocki SC
Alameda whipshake Masticophis lateralis euryxanthus T
California horned lizard Phrynosoma coronatum frontale SC
giant garter snake Thamnophis gigas T
Amphibians
California tiger salamander Ambystoma californiense C
foothill yellow-legged frog Rana boylii SC
western spadefoot toad Scaphiopus hammondii SC
Fish
river lamprey Lampetra ayresi SC
Invertebrates
Ciervo aegialian scarab beetle Aegialia concinna SC
Antioch Dunes anthicid beetle Anthicus antiochensis SC
Sacramento anthicid beetle Anthicus sacramento SC
Lange's metalmark butterfly Apodemia mormo lan gei E
Antioch cophuran robberfly Cophura hurdi SC
Conservancy fairy shrimp Branchinecta conservatio E
vernal pool fairy shrimp Branchinecta lynchi T
valley elderberry longhorn beetle Desmocerus californicus dimorphus T
Antioch efferian robberfly Efferia antiochi SC

2 E = Endangered; T = Threatened; P = Proposed; C = Candidate; SC = Species of Concern.
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Table 2 (Continued) Species that are not considered in this assessment but are included in the USFWS list
dated 13 July 1998

Critical
Common Name Scientific Name Habitat  Status?
delta green ground beetle Elaphrus viridis X T
Ricksecker’s water scavenger beetle Hydrochara rickseckeri SC
curved-foot hygrotus diving beetle Hygrotus curvipes SC
Middlekauf’s shieldback katydid Idiostatus middlekaufi SC
Hurd's metapogon robberfly Metapogon hurdi SC
Antioch mutillid wasp Myrmosula pacifica SC
San Francisco lacewing Nothochrysa californica SC
vernal pool tadpole shrimp Lepidurus packardi E
yellow-banded andrenid bee Perdita hirticeps Iuteocincta SC
Antioch sphecid wasp Philanthus nasilis SC
callippe silverspot butterfly Speyeria callippe callippe E
California freshwater shrimp Syncatris pacifica E
Plants
Ferris's milk-vetch Astragalus tener var. ferrisiae SC
Tiburon paintbrush Castilleja affinis subsp. neglecta E
salt marsh bird's-beak Cordylanthus maritimus subsp. maritimus E
hispid bird's-beak Cordylanthus mollis subsp. hispidus SC
recurved larkspur Delphinium recurvatum SC
Contra Costa wallflower Erysimum capitatum subsp. angustatum E
diamond-petaled poppy Eschscholzia rhombipetala SC
fragrant fritillary Fritillaria liliacea SC
adobe lily Fritillaria pluriflora SC
Brewer's dwarf-flax Hesperolinon breweri SC
pappose spikeweed Hemizonia parryi subsp. congdonii SC
Carquinez goldenbush Isocoma arguta SC
northern California black walnut Juglans californica var. hindsii SC
Contra Costa goldfields Lasthenia conjugens E
legenere Legenere limosa SC
little mousetail Myosurus minimus subsp. apus SC
Colusa grass Neostapfia colusana T
Antioch Dunes evening-primrose Oenothera deltoides subsp. howellii X E
Gairdner's yampah Perideridia gairdneri subsp. gairdneri SC
Solano grass Tuctori mucronata E

2 E = Endangered; T = Threatened; P = Proposed; C = Candidate; SC = Species of Concern.




SMPA Amendment Three Biological Assessment

FAIRFIELD.‘
W

Suisun Creek

GRIZZLY
ISLAND

GRIZZLY
BAY

Suisun Marsh Salinity Control Gates ;

‘Monowkland
“Distibution System

'_Géodyeat&lougﬁ.
Outall

.......
11111

11311 bl
wwwwwwww

Figure 1 The Suisun Marsh

Implementation of the SMPA included (1) con- ance facilities to provide lower salinity water
tinued operation and maintenance of the Initiathroughout the Suisun Marsh were envisioned
Facilities (Roaring River Distribution System, and included as subsequent phases of the
Morrow Island Distribution System, and SMPA and Plan of Protection.

Goodyear Slough Outfall); (2) construction of

the Suisun Marsh Salinity Control GatesDWR, USBR, and DFG also signed two com-
(SMSCQG) in November 1988 and operation agpanion agreements on 2 March 1987: the
needed to meet D-1485 salinity standards irBuisun Marsh Mitigation Agreement and the
the Suisun Marsh; (3) installation of the Lower Suisun Marsh Monitoring Agreement. The
Joice Island and Cygnus diversions; and (45MPA references these agreements and incor-
implementation of the Individual Ownership porates their requirements.

Cost-share Program. Under the Cost-share

Program to date, DWR and USBR haveln 1994, the Principles of Agreement on Bay-
funded about $1.2 million in improvements Delta Standards between the State of Califor-
(primarily pumps and drain facilities) on indi- nia and the Federal Government was signed,
vidual ownerships to assist landowners ininitiating a process to implement a Bay-Delta
achieving the goals of their management plangprotection plan through the SWRCB. Accord-
The construction of additional water convey-ingly, SWRCB adopted a Water Quality Con-



Chapter 1: Introduction

trol Plan in May 1995 and Order WR 95-6 in in creeks north and west of Suisun Marsh

June 1995. The current water quality controlDWR 1994). However, urbanization and land

plan calls for increased water releases througdevelopment north and west of the marsh do

the Delta greater than those called for in D-significantly affect the pattern of creek inflow,

1485 (1978). Results from DWR’'s Suisunsediment, and water quality entering the

Marsh hydrodynamic and salinity transportmarsh.

modeling indicates that eastern and central

marsh salinity objectives would be met on Current Management Direction

most occasions by operating the existing facili-

ties, including the SMSCG, under the 1995In 1995, the SMPA parties agreed that the

Water Quality Control Plan flows and salini- additional large-scale facilities described in the

ties, although infrequent marginal exceedanceSMPA and the 1984 Plan of Protection for the

of salinity objectives may occur in the westernSuisun Marsh (or equivalent actions) are no

marsh during dry and critical water years. longer necessary for salinity control in Suisun
Marsh because of the effective operation of the

The SMPA parties agree that the SMPA shoullSMSCG, increased outflows provided under

be amended to reflect the effectiveness of thehe 1994 Principles of Agreement, and the

existing facilities and the additional outflow SWRCB’s 1995 Water Quality Control Plan.

required by the 1995 Water Quality Control Therefore, DWR and USBR stopped work on

Plan. Several other factors contributed to thighe environmental documentation and plan-

as well. For example, data collected from pri-ning for the Western Suisun Marsh Salinity

vate and public managed wetlands indicateéControl Project in April 1995.

that water management plays a pivotal role in

achieving soil water salinity and habitat goalsin July 1995, the SMPA parties decided to

(DWR 1992, 1993, 1994). Also, the original amend the SMPA based on the following con-

SMPA does not adequately address the effectsiderations.

to managed wetlands under drought conditions

and a prolonged drought, such as the one from ¢ Operation of the SMSCG is very effec-

1987 through 1992, which was not contem- tive at lowering channel water salinity
plated when the deficiency standards (allowing and meeting eastern and central marsh
higher salinity) were included in the original channel water salinity standards.

agreement. Hence, the SMPA parties decided
that an amendment was needed. The actions ¢ SWRCB Order WR 95-6 mandated
proposed in Amendment Three were devel- increased Delta outflow.
oped and negotiated to address this situation.

» A large-scale facility constructed to
The original SMPA does not adequately char- meet western marsh salinity standards
acterize the affects of SWP and CVP opera- would be very expensive.
tions on water quality conditions in the
western Suisun Marsh. DWR and USBR ana- < Significant environmental effects are
lyzed several years of hydrodynamic and salin- associated with construction of a west-
ity modeling and water quality data collected ern marsh facility.
in the Suisun Marsh and concluded that SWP
and CVP operations and other diversions <« Water management can be effective at
upstream of Chipps Island have not signifi- maintaining optimal soil water salinity
cantly affected flow or water quality patterns levels and plant productivity.
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» Additional measures are necessary to addressing the Suisun Marsh are discussed in
maintain soil water salinity levels dur- detail in theDraft Environmental Assessment
ing drought periods. and Initial Study(SMPA 1998).

The purpose of Amendment Three is to revisdn addition, Amendment Three incorporates
the SMPA to provide equivalent or better pro-channel water salinity standards in the marsh
tection to Suisun Marsh managed wetlandsimilar to those under the original agreement,
(see Figure 1) as intended under the originaand consistent with the SWRCB's terms and
agreement. Amendment Three will also makeconditions in DWR and USBR water right per-
channel water salinity standards consistentits for the SWP and CVP. At the same time,
with the SWRCB’s 1995 Water Quality Con- actions in Amendment Three would provide
trol Plan. equivalent or better protection to the western
marsh than the SWRCB channel water salinity
Amendment Three will therefore update andobjectives for stations S-35 and S-97 as
replace the original agreement. Provisionglescribed in theDemonstration Document
included in the original SMPA and agreed to in(DWR 1998).
this proposed third amendment, provide or
fund facilities or activities that mitigate effects Amendment Three also requires amending and
of reduced Delta outflow caused by SWP andevising the Suisun Marsh Monitoring Agree-
CVP operations and other upstream divertersment. Any monitoring required as part the
Amendment Three will replace large-scaleAmendment Three actions would be included
facilities described in the original agreementin the updated agreement. The SRCD will be
with water and land management actions thaincluded as a participant in the amended moni-
would assist landowners of managed wetlandsoring program. The Monitoring Agreement
in achieving soil salinities for improved will be amended after Amendment Three is
growth of forage for waterfowl on managed finalized and signed by the four SMPA patrties.
wetlands and meet the objectives of the origi-
nal agreement, which remain the same today
as in 1987. These objectives are described in
detail in theDraft Environmental Assessment
and Initial Studyprepared by the SMPA parties
(SMPA 1998).

In the original agreement, SMPA parties
agreed to limit its provisions primarily to man-

aged wetlands. However, as part of Amend-
ment Three, the mitigation agreement would
be updated to broaden potential mitigation
activities to include multi-species management
and tidal marsh restoration. In addition, the
undiked wetlands may be considered in other
forums or agreements, such as the SWRCB
water quality control planning for the Delta,

CALFED, USFWS Tidal Marsh Recovery

Plan, and Baylands Ecosystem Habitat Goals
Project. Other legal and administrative forums
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Chapter 2

MITIGATION AND MONITORING

Mitigation USFWS pursuant to the Endangered Species
Act of 1973 (ESA). The 1981 biological opin-
Mitigation proposed as part of Amendmention states that management activities in the
Three includes broadening the scope of mitigamarsh could potentially affect the federally-
tion activities from the original agreement to listed salt marsh harvest mousgithrodonto-
emphasize management and restoratiomys raviventrisand the California clapper rail,
projects that mitigate for impacts to listed andRallus longirostris obsoletus
sensitive species. To facilitate this, the last
installment of the mitigation funds (over $3.2 The biological opinion identified mandatory
million in 1999 dollars) associated with the mitigation measures to insure the protection of
original agreement shall be used for multi-spethese listed species, including conducting sys-
cies management. In addition, the SMPA Envi-tematic population surveys of the SMHM. In
ronmental Coordination Advisory Team May 1987, DFG and USFWS developed a mit-
(ECAT) was convened in April 1998 to ensureigation plan in response to the 1981 biological
compliance with mitigation and monitoring opinion. DFG agreed to implement the terms
responsibilities. USFWS and NMFS staff haveand conditions and develop a plan to manage
been invited to participate on the ECAT, andseven mitigation parcels (conservation areas)
USFWS and US Army Corps of Engineerstotaling approximately 1,000 acres of preferred
(USACE) staff are now serving in an advisory SMHM habitat on existing DFG lands in the
role. marsh (Figure 2). The provision to manage
1,000 acres of preferred SMHM habitat was
ECAT will play a significant role in imple- also included as a USACE permit condition to
menting the amended Suisun Marsh Mitigationoperate the SMSCG. Th&lan to Manage
Agreement as part of the Amendment Threel,000 Acres of DFG Lands in the Suisun
process. ECAT will also document complianceMarsh for the Salt Marsh Harvest Mouse
with biological opinion measures and permit(DFG 1987) is included in th®raft Environ-
terms and provide reports to the SMPA Coor-mental Assessment and Initial StuadyyAppen-
dinators. Further, ECAT will coordinate pre- dix M. To date, DFG has set aside eight
construction inspections as specified inparcels, including 150 acres at Peytonia
Amendment Three for the Wetland Manage-Slough Ecological Reserve, for a total of 1,289
ment Program, Joint-use Facilities, and Portaacres for the SMHM (Table 3). DFG recently
ble Pumps activities. In addition, ECAT will conducted a Global Positioning System survey
provide guidance to the water manager, whictduring winter 1999 to determine the actual
as specified in the duties of the Water Managencreage of these eight conservation areas.
Program, will advise landowners on manage-
ment practices that benefit endangered species.

All Amendment Three actions were designed
to comply with the mitigation requirements of
the 1981 biological opinion on the Suisun
Marsh Management Plan issued by the
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Figure 2 SRCD ownership maps showing existing conservation areas and vegetation zones

The SMPA parties acknowledged in 1998 thatApril 1998 and 30 September 1998 reported on
these mitigation requirements have not beeihe status of action items listed in the letter to
met in their entirety and have been workingMichael Spear, dated 30 March 1998.

with USFWS staff to meet the mitigation

objectives. A letter dated 30 March 1998, The locations of existing and proposed mitiga-
addressed to USFWS Regional Directortion conservation areas are presented in
Michael Spear and signed by former DWRFigure 3. Identification codes in Tables 3A,
Director David Kennedy, DFG Director Jac- 3B, and 3C correspond to the sites identified in
gueline Schafer, and USBR Regional DirectorFigure 3. The size of each of the proposed par-
Roger Patterson, included several tables witltels will be verified by a Geographic Informa-
proposed activities and timelines to meet thdion System (GIS) survey. DFG proposes to
mitigation obligations of the 1981 and 1986 begin verification using GIS during summer
biological opinions. The USFWS responded in1999 and expects to provide ECAT with accu-
a letter dated 25 August 1998, providing con-rate acreage totals by November 1999.
structive comments on how the SMPA parties

and USFWS can work together to achieve theSuisun Marsh mitigation obligations and lands
mitigation objectives. The ECAT is addressingcurrently managed to meet these obligations
specific action items proposed in the letterare presented in Table 3A and shown in
DFG letters addressed to USFWS dated 3®igure 3.

10
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Table 3A Existing salt marsh harvest mouse conservation areas

Habitat Description Restoration Status and Goal
Existing Enhancement
Muted Full Upland SMHM or Restoration Year SMHM
Existing Conservation Area Diked Tidal Tidal Refugia Habitat Acres Needed Trapped Presence
Grizzly Island Unit
1998 Yes
1Pond 1 X Yes Yes 101.8 No 1999 Yes
2 Pond 15 X Yes Yes 357.2 No 1998 Yes
1998 Yes
3 Crescent Unit X Yes Yes 66.6 No 1999 Yes
1998
4 Joice Island X Yes Yes 271 No 1999
Hill Slough Wildlife Area
5 Hill Slough Area 8 (adja- 1998 No
cent to the Potrero Hills) X Yes Yes 123 No 1999 Yes
6 Hill Slough (west of
McCoy Creek, Pond 4) Yes Yes 70.7 No 1998 Yes
Yes, restore to 1998 Yes
7 Benecia Industrial Area Yes Yes 46.2 full tidal action 1999 Yes
8 Peytonia Slough 2 X Yes Yes 253 No 1998 Yes
Total Acreage 1289.5

2 peytonia Slough was included in the Conservation Measures in the USFWS 1981 Biological Opinion as a potential SMHS conservation area. It was
not included in the DFG'’s original list of conservation areas, but is included here.

Table 3B Proposed salt mouse harvest mouse conservation areas

Habitat Description Restoration Status and Goal
Existing Enhancement
Muted Full Upland SMHM or Restoration Year SMHM
Proposed Conservation Areas Diked Tidal Tidal Refugia Habitat Acres Needed Trapped  Presence
Grizzly Island Unit
A Between Grizzly Island Road
and Pond 11and Between Red
House Road and Pond 11 (for-
merly two areas A and B) X Yes Yes 184 No 1999 Yes
C Pond 12F X Yes Yes 114 No 1999 Yes
D Between Grizzly Island Road
and Pond 12 X Yes Yes 27 No 1999 Yes
Hill Slough Wildlife Area west of
McCoy Creek
E Ponds 1 and 2 west of Yes, restore to
Grizzly Island Road X Yes Yes 204 full tidal action 1999 Yes
F East of Grizzly Island Road
north of the access road X Yes Yes 87 No 1999 Yes
G Hill Slough Wildlife Area east
of McCoy Creek X Yes Yes 527 No 1999 Yes
Benicia Industrial Area
Yes, restore
245 acres of
305 acres to
tidal action: 60
acres are
H Goodyear Slough Unit South currently for
of Lake Herman Road X Yes Yes 280 mitigation 1999 Yes
Total Acreage 1423

11
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Table 3C Other mitigation acreage in Suisun Marsh

Enhancement or
Restoration
Additional SMHM Mitigation Obligations Mitigation Obligation Description Acres @ Needed SMHM Presence
Diked
Mitigation for Plan of Protection managed Yes, restore
I Island Slough and SMPA facilities wetland 100 SMHM habitat 1999
Diked
managed
wetland at
Mitigation for filing 19 acres of Island Yes, restore
J Morrow Island Distribution System wetlands Slough 57 SMHM habitat NT P
Diked
Dredge spoils from the managed
K Van Sickle Island SMSCG wetland 12.5 No NT P
L Goodyear Slough Unit, south of Lake Mitigation for the Maritime Tidal
Herman Road Administration roadway wetland 60 No NT P
Total Acreage 2295
2 All acreages subject to GIS verification.
b Not trapped, no trapping effort took place.
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Figure 3 Existing and proposed mitigation sites in the Suisun Marsh
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In addition, Table 3B identifies DFG-owned Island Distribution System dredging (letter J in
lands in Suisun Marsh which could be set asiddable 3C), and restore other areas in the marsh.
and managed to achieve the 2,500-acre goal
for preferred SMHM habitat, as described inThe acreage converted to tidal wetlands,
the 1981 biological opinion. Table 3B expandsincluding the DFG-CalTrans project, would be
on Attachment 1 of the status report (datedused to meet the 2,500-acre goal described in
30 September 1998 and addressed to USFW3)e 1981 biological opinion. The total acreage
by describing the acreage, type of proposegroposed for management of preferred salt
restoration, and presence of SMHM. marsh habitat or tidal wetland restoration totals
2,567.5 acres, including the 229.5 acres of
Table 3B identifies an estimated 1,423 acres o&dditional mitigation obligations in Suisun
wetlands that have been proposed to be sdflarsh (see Tables 3A, 3B, and 3C). Also, the
aside and managed for potential preferre®sMPA parties will continue to pursue opportu-
SMHM habitat on DFG-owned lands in the nities within the Suisun Marsh to acquire and
marsh. Of the new areas described in Table 3Bnanage additional SMHM habitat acreage.
DFG has identified 484 acres that may be suit-
able for conversion to tidal wetlands. Included Monitoring
in these 1,423 acres is also a 280-acre parcel
that DFG and CalTrans have jointly proposedSMPA monitoring efforts are briefly described
to restore to full tidal action (see Figure 3). below. The current Suisun Marsh monitoring
This DFG-owned 280-acre parcel is currentlyefforts are presented in detail in tHguisun
a muted tidal wetland. Marsh Monitoring Program Data Summary
Report Reference Guid®WR forthcoming).
Table 3C identifies 229.5 acres of additional
mitigation obligations that DWR and USBR Salt Marsh Harvest Mouse Monitoring

have related to SMHM habitat. The obligation | june 1999, the ECAT approved a revised
for the 57 acres for Morrow Island Distribution pFG survey protocol for the SMHM in the

System dredging is being met by developingsyisun Marsh. ECAT originally approved the
an additional 57 acres at Island Slough. ECATgMHM survey protocol in May 1998. The
agreed to this location at its March 1999 meet'objectives of the protoc0| are to (1) monitor
ing and DFG is preparing a monitoring plan. sMHM population and habitat variability over
The installation of water control facilities is time: (2) determine whether the SMHM is
scheduled for summer 1999. present on existing and proposed conservation
areas; (3) evaluate habitat use to better under-
The SMPA parties would prepare actions forstand the habitat mosaic (pickleweed, upland
management and monitoring, including a rearefugia, and so on) associated with SMHM;
sonable and appropriate timeline. Acreageynd (4) use the information gathered to guide

would be managed to provide high-quality management practices to maintain or develop
SMHM habitat based on habitat criteria beinggpmHM habitat.

established for the 1,125 acres included in the

existing conservation areas. Monitoring to address the second objective
began in August 1998. One hundred live traps

DWR and USBR have identified approxi- were set in areas of best available habitat at

mately $3,436,000 that could be used to meegach of the seven existing conservation areas

the 57-acre mitigation obligation for Morrow for three consecutive nights. In addition, vege-
tation in each trapping grid was also surveyed.

13
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All plant species along randomly placed five- etation monitoring were not finalized and
meter transects were recorded. Presence amghproved. The five zones established in the
absence surveys at the proposed conservationarsh have not been used for their original
areas were also conducted during 1999. purpose of assessing changes in appropriate

SMHM habitat. The regulatory agencies had
Once SMHM presence has been establishedoncerns about the methodology used and the
future trapping will be tailored toward moni- lack of useful maps from the 1988, 1991, and
toring and research needs, such as determinintP94 surveys. Determination of marshwide,
what areas are used as refugia, if and when th@dividual species composition would require
SMHM uses suboptimal habitats, populationan extremely intensive sampling effort with
dynamics in relation to flood levels, competi- rigorous replication. Marsh habitats are mixed
tion and interactions with other rodent speciesassemblages of several species rather than
and which areas of the marsh support self-susnonotypic stands. To lump percentages of spe-
taining populations. Mark-recapture protocolscies within each habitat into single species cat-
will determine population sizes in different egories loses the character of the actual
habitat types and in the different conservatiorhabitat.
areas.

A new vegetation survey protocol was imple-
Vegetation Monitoring mented in 1999 under the direction of Dr. Todd

Conservation measures outlined in the 198¥eeler-Wolf at DFG. This survey methodology
biological opinion required that vegetation S designed to meet the goal of documenting
monitoring be conducted in the marsh. A mon-changes in appropriate habitat for the SMHM,
itoring plan was developed to assess the ove@s Well as gather vegetation data useful for a
all vegetative composition of the marsh variety of other purposes, including correlating
utilizing color aerial photography in conjunc- management  activites with  vegetation
tion with ground verification every third year. changes, supporting a GIS application to per-
Surveys were conducted in 1981, 1988, 1991Mit spacial analysis incorporating other types
and 1994. The results were to be compared t§f data and creating a base map for future stud-
the results from previous flights and reported!€sS:

in acres and percent of total vegetation for . .
each major plant species. The vegetation mapping methodology to be

used reflects the protocol in “Field Methods

In addition to monitoring vegetation changefor Vegetation Mapping” supported by the
across the marsh, the Triennial Survey wadVational Park Service and Biological
designed to monitor the acreage of appropriat&esources Division of the US Geological Sur-
SMHM habitat. For this purpose, the marshvey (USGS 1997a). The value of this approach
was divided into five zones to decrease thdS @ precise vegetation map with detailed clas-
potential for significant local decreases in hab-sifications of vegetation. The specific methods
itat being masked by increases in other areas ¢¥ this monitoring plan are described ifhe
the marsh. These zones (see Figure 2) wergurvey for the Suisun Marsh Proposal for a
established prior to the 1981 survey, and werdNew MethodologyDFG 1998). This plan was
used to analyze vegetation changes in eac@Pproved by ECAT in May 1999.
subsequent survey.

Fisheries Monitoring
Although the aerial surveys were conductedBefore installation of the SMSCG, DWR and
the aerial photo interpretation and annual veguUSBR were required by a USACE permit to

14



conduct a pre-project fishery resource evalua-
tion to provide baseline information on the fish
in Montezuma Slough (Spaar 1988). This
information also allowed researchers to
develop a monitoring program for the marsh,
which includes elements for specific species
and life stages, fish predation losses, and rela-
tive fish abundance. These elements are
reviewed annually by the USFWS, NMFS,
DWR, and DFG to determine if these studies
adequately address permit requirements.

DFG and DWR conducted adult salmon
migration studies in water year 1993 through
water year 1995 to determine if the SMSCG
has an effect on adult salmon migration
through Montezuma Slough. As a result of
these studies, the flashboards on the SMSCG
were modified in 1998 to include two, three-
foot horizontal openings to allow fish passage.
A three-year study evaluating how these open-
ings affect salmon migration began in fall
1998.

In addition to DFG efforts and other fisheries
sampling efforts in the marsh, the University
of California at Davis (UC Davis) has con-

ducted a monitoring program since 1979. A
comprehensive report detailing the fisheries
monitoring program in Suisun Marsh is pre-
pared and distributed annually.

Water Quality Monitoring

Five compliance stations in the marsh (C-2,
S-42, S-64, S-49, and S-21) collect specific
conductance and tide stage data mandated by
D-1485, Order WR 95-6, and Order WR 98-9
by SWRCB. Thirteen other monitoring sta-
tions throughout the marsh collect similar data
(Figure 4). Tide stage and specific conduc-
tance data are monitored at 15-minute intervals
and data are telemetered to the California Data
Exchange Center in Sacramento. A report is
prepared and distributed annually.

Chapter 2: Mitigation and Monitoring
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Chapter 3

PROJECT AREA AND EXISTING ACTIVITIES

Suisun Marsh (see Figure 1), about 35 mileghe initial flood-up, most wetland managers
northeast of San Francisco in southern Solanacirculate water in the ponds during the water-
County, provides habitat for numerous speciesowl hunting season. Except for the permanent
of plants, fish, and wildlife. This tidally influ- ponds, the diked wetlands are drained between
enced brackish marsh is a vital wintering andJanuary and mid-June to allow vegetative
nesting area for waterfowl of the Pacific Fly- growth and to perform necessary routine main-
way, and is the largest contiguous estuarinéenance activities during the summer. A com-
marsh remaining in the United States. Theplete description of managed wetland
State of California recognized the biological operations can be found in Chapter 2 of the
importance of the marsh and passed a series @fraft Environmental Assessment and Initial
laws and regulations designed to stop urbarstudy(SMPA 1998).
encroachment, preserve Suisun Marsh habitat,
maintain an adequate water supply with suitWetland managers in the Suisun Marsh con-
able water quality, and protect lands within theduct ongoing land management and mainte-
Suisun Marsh. nance to sustain and improve waterfowl food
plant productivity. Maintenance activities on
In 1963, the local landowners formed theprivately managed wetlands and DFG lands
Suisun Soil Conservation District (SSCD). Inare authorized under the USACE Regional
1977, after the passage of AB 1717, the SuisuGeneral Permit (RGP) Number R20066E98,
Resource Conservation District (SRCD) wasissued in March 1995 to SRCD. The permit set
formed from the SSCD. SRCD includes limitations on the type and extent of work
116,000 acres of managed and tidal wetlandgjncluding grading, circulation ditch mainte-
uplands, bays and sloughs. The boundaries afance, and installation of water control struc-
SRCD include Interstate 680 on the westtures and pumps) for each public and private
Cordelia Road and Highway 12 to the northownership in Suisun Marsh. RGP limitations
and east and the Solano-Contra Costa Countgre associated with the acreage of each prop-

line in Suisun Bay. erty in the marsh. A detailed description of
RGP R20066E98 and its limitations is found in
Diked Wetland Management chapter 2 of theDraft Environmental Assess-

Managed wetlands in Suisun Marsh includement and Initial StudySMPA 1998).

about 37,500 acres in 158 private ownerships

and about 15,300 acres of State-owned lan®RCD and DFG are currently in the process of
managed by DFG. The diked, seasonal wettenewing the RGP authorizing the same work
lands are managed primarily for waterfowl but@s the current permit. The activities described
are used by other marsh wildlife. Most wetlandin Amendment Three would be carried out in
managers in the Suisun Marsh begin f|oodin@qcordance with the conditions of the new per-
their properties on 1 October in preparation forMit.

the fall waterfowl migration. Some wetland

managers, including DFG, begin flooding in

September with permission from the Solano

County Mosquito Abatement District. After
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SWRCB 1995 Water Quality Control Plan, Suisun Marsh Salinity Control Gates

Order WR 95-6, and Order WR 98-9 The SMSCG are located about two miles
The 1994 Principles of Agreement on the Bay-northwest of the eastern end of Montezuma
Delta was signed, initiating a process to imple-Slough, near Collinsville. The SMSCG span
ment a Bay-Delta protection plan through theMontezuma Slough, a width of 465 feet. In
SWRCB. Accordingly, SWRCB adopted the addition to permanent barriers adjacent to each
1995 Water Quality Control Plan and Orderlevee, the structure consists of the following
WR 95-6 that called for increased watercomponents (from west to east): (1) a flash-
releases through the Delta greater than calledoard module, which provides a 66-foot wide
for in D-1485 (1978). The SWRCB issued maintenance channel through the structure (the
Order WR 98-9 in 1998, which extended theflashboards can be removed if emergency
provisions of Order WR 95-6 through Decem-work is required, but removal requires a large,
ber 1999. barge-mounted crane); (2) a radial gate mod-
ule, 159 feet across, containing three radial
Increased flows have resulted in lower channegates, each 36 feet wide; and (3) a boat lock
water salinity in much of the Suisun Marsh. module, 20 feet across, which is operated
DWR'’s Suisun Marsh modeling studies indi- when the flashboards are in place. An acoustic
cate that eastern and central marsh salinityelocity meter is located about 300 feet
objectives would be met on most occasionsipstream (south) of the gates to measure water
under current flow conditions by operating velocity in Montezuma Slough. Water level

existing facilities, including the SMSCG. recorders on both sides of the structure allow

operators to determine the difference in water
DWR and USBR Facilities in the Suisun level on both sides of the gates. The three
Marsh radial gates open and close automatically,

Several facilities have been constructed bysing the water level and velocity data.

DWR and USBR and operate in the Suisun

Marsh. These facilities (see Figure 1) are idenOperation of the SMSCG began in November
tified in the Plan of Protection for the Suisun 1988. The facility was implemented in Phase
Marsh including the Environmental Impact !l of the Plan of Protection for the Suisun
Reportand the 1987 SMPA. The purpose ofMarsh The primary objective is to tidally
these facilities is to provide lower salinity PUmp lower salinity water from Collinsville
water to managed wetlands. The Initial Facili-through Montezuma Slough into the eastern
ties, including the Roaring River Distribution and central marsh and retard the movement of
System, Morrow Island Distribution System, higher salinity Grizzly Bay water into the
and Goodyear Slough Outfall, were con-western marsh. Operating the SMSCG is
structed in 1979 and 1980. The SMSCG wereessential for meeting Order WR 98-9 and
installed and became operational in 1988. TheeMPA standards in the eastern and central
existing facilities are described in detail below.marsh, and lowering salinity in the western
Other facilities constructed under the SMPAMarsh.

include the Cygnus drain and the Lower Joice

Island diversion and drain. Several additiona©Operation of the SMSCG retards the upstream
large-scale facilities are identified in both theflow of higher salinity water from Suisun Bay
Plan of Protection for the Suisun Marsh andduring flood tides, while allowing the normal

the Original SMPA and were to be phased |nﬂ0W of lower Sal|n|ty water from the Sacra-
for salinity control in the marsh. mento River during ebb tides. During full

operation, the gates open and close twice each
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tidal day with the tides. Flows past the gateq2) from 1 September until SMSCG operation
vary from upstream flow through the horizon- is initiated for the first time in a control season;
tal slots in the modified flashboards when theand (3) once operating, from the day that
gates are closed to several thousand cubic fe&MSCG operation is no longer needed to meet
per second in the downstream direction withstandards through the remainder of the control
all three gates open. The net flow through theseason ending on 31 May.

gates is about 1,800 cfs in the downstream

direction when averaged over one tidal day. InThe flashboards are installed and radial gate
summer, when the gates are typically not opereperations are initiated in a control season as
ating and the flashboards are removed, the nafellows.

ural net flow in Montezuma Slough is low and

often in the upstream direction from Grizzly * In September, if high tide channel

Bay toward Collinsville. water salinity is above 17 mS/cm at
any trigger station (2 mS/cm below the
A three-year study to evaluate whether a modi- October standard). Trigger stations are

fied flashboard system could reduce the delay S-35, S-42, S-49, and S-64.
in adult salmon migration was initiated in Sep-
tember 1998. For this study, the flashboards < From 1 October through 31 May, if two

were modified creating horizontal slots to consecutive high tide salinities are
allow fish passage during gate operation. The within 2 mS/cm below the current and
first field season (in other words, fish tagging subsequent months’ standards at any
and tracking) was conducted during Septem- trigger station.

ber, October, and November 1998. A second

field season is currently underway. Salinity isOnce the flashboards are installed, operations
also monitored during the evaluation to deter-are stopped as follows.

mine if SWRCB salinity standards can be met

with the modified flashboards in place. » Radial gate operation is stopped (held

open) when two consecutive high tide
SMSCG Operation and Stop Operation Cri- salinities are below 2 mS/cm of the
teria. The SMSCG have been and could be current and subsequent months’ stan-
operated from 1 September through 31 May, dards at all trigger stations.

but only as needed to meet SWRCB and
SMPA standards in October through May. <« Flashboards are removed if it is deter-
Since 1988, the SMSCG have been operated in mined that salinity conditions at all

September during four years (1989, 1990, trigger stations would remain below
1993, and 1994), either for testing the effec- standards for the remainder of the con-
tiveness of gate operations or to help reduce trol season through 31 May.

channel salinity for initial flooding of managed

wetlands during drought conditions. Morrow Island Distribution System

The Morrow Island Distribution System (see
The non-operation configuration of the Figure 1) was constructed in 1979 and 1980 as
SMSCG consists of the removal of the flash-part of the Initial Facilities to provide water to
boards (maintenance channel open), the thregvyate managed wetlands on Morrow Island
radial gates held open, and the boat lockand to channel drainage water from the adja-
closed. The SMSCG are in this Configurationcent managed wetlands for discharge into
(1) from 1 June through 31 August of all years;Grizzly Bay rather than Goodyear Slough. The
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distribution system is used primarily during to widen and strengthen the levees on both
the control season. When managed wetlandsides of the system.
are filling, water is tidally pumped from Good-
year Slough just south of Pierce HarborThe RRDS includes a 40-acre intake pond,
through three 48-inch culverts. Drainage wateiconstructed west of the new intake culverts,
from Morrow Island is discharged into Grizzly that supplies water to Roaring River Slough.
Bay by way of the C-line outfall and into the Flows through the culverts into the pond are
mouth of Suisun Slough by way of the M-line controlled by motorized slide gates on the
outfall, rather than back into Goodyear Slough.Montezuma Slough side and flap gates on the
This helps prevent increases in salinity due tgpond side. A manually operated flap gate and
drainage water discharges into Goodyeaflashboard riser is located at the confluence of
Slough. Roaring River and Montezuma sloughs to
allow drainage back into Montezuma Slough
DWR and USBR will construct, operate, andfor controlling water levees on the distribution
maintain a fish screen on the intake of thesystem and for flood protection. DWR owns
Morrow Island Distribution System to reduce and operates this drain gate to ensure that the
the number of fish diverted into the system.Roaring River levees are not compromised
DWR and USBR are required to install a fish during extremely high tides.
screen on the intake as a condition of the April
1997 biological opinion issued by USFWS asWater is diverted through a bank of eight 60-
part of the USACE permit for maintenance inch diameter culverts into the Roaring River
dredging of the Morrow Island Distribution intake pond on high tides to raise the water
System. DWR and USBR performed mainte-surface elevation in RRDS above the adjacent
nance dredging during summer 1997 andmanaged wetlands. Managed wetlands north
restored the levee roads during summer 199&8nd south of the RRDS receive water as
as a requirement under the original SMPA.needed through DFG-owned and privately
DWR prepared separate environmental docuewned turnouts on the system.
mentation for the dredging project. The miti-
gation obligation for this project included The intake to RRDS is screened to prevent
establishing 57 acres of preferred pickleweedntrainment of fish larger than approximately
habitat. Approved to fulfill this mitigation 25 mm. DWR designed and installed the
obligation, an additional 57 acres at Islandscreens using DFG criteria. The screen is a sta-

Slough will be managed for pickleweed. tionary vertical screen, constructed of continu-
ous-slot, stainless steel wedge wire. All
Roaring River Distribution System screens have 3/32-inch slot openings. Since

The Roaring River Distribution System the listing of delta smelt, RRDS diversion rates
(RRDS) (see Figure 1) was constructed as paftave been automatically controlled to maintain
of the Initial Facilities in 1979 and 1980. The an average approach velocity below 0.2 ft/s at
system was constructed to provide lower salinihe intake fish screen. Initially, the intake cul-
ity water to 5,000 acres of both public and pri- verts were held at about 20% capacity to meet
vately managed wetlands on Grizzly, the velocity criterion at high tide. Since 1996,
Simmons, Hammond, Van Sickle, andthe motorized slide gates have been operated
Wheeler islands. Construction involved remotely to allow hourly adjustment of gate
enlarging Roaring River Slough and extending®Penings to maximize diversion throughout
its western end. Excavated material was usete tide.
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During the 1998 floods, portions of the leveesfacilities include combination gates on the
along the RRDS sustained significant damageslough side and flap gates on the landward
The levees were repaired during August andide. The Lower Joice Island facility allows
September 1998 using approximately 8,000more rapid filling of the site and is connected
cubic yards of imported fill material and 2,000 to the existing distribution system on Individ-
yards of aggregate base. In addition, approxiual Ownership Number 424. This facility
mately 200 cubic yards of 12-inch minus enables the individual ownership to properly
riprap was replaced on the waterside of themanage its wetlands on Lower Joice Island.
levee for erosion protection.

Construction of the facility on Lower Joice
RRDS, like other levees in the marsh, hadsland was authorized under SRCD’'s RGP
experienced subsidence since the levees weB605-98D (the predecessor to its existing RGP
constructed in 1980. During 1999 DWR issued by USACE in November 1987). Under
restored all 16 miles of levee to its original the original SMPA, DWR was responsible for
design elevation. constructing the Lower Joice Island Unit and

the individual ownership had the responsibility
Routine maintenance of the system primarilyfor operation and maintenance.
consists of maintaining the levee roads. DWR

provides routine screen maintenance. In 1997 DWR contracted with SRCD to con-
struct a fish screen on the diversion on Monte-
Goodyear Slough Outfall zuma Slough. This fish screen was completed

The Goodyear Slough Outfall (see Figure 1)and has been operating since 1998.

was constructed in 1979 and 1980 as part of _

the Initial Facilities. A channel approximately Cygnus Unit

69 feet wide was dredged from the south endrhe Cygnus Unit (see Figure 1) includes the
of Goodyear Slough to Suisun Bay (aboutinstallation of a 36-inch drain gate with flash-

2,800 feet). The excavated material was usefloard riser on Individual Ownership Number

for levee construction. The control structure415. Installation of this drain gate was autho-
consists of four 48-inch culverts with flap rized under SRCD’s RGP 9605-98D and

gates on the bay side and vertical slide gates omstalled in 1991. The individual landowner is

the slough side. The system was designed teesponsible for operation and maintenance of
increase circulation and reduce salinity inthis gate.

Goodyear Slough by draining water from the

lower end of Goodyear Slough into Suisun

Bay. The system also provides lower salinity

water to the wetland managers who flood their

ponds with Goodyear Slough water.

Lower Joice Island Unit

The Lower Joice Island Unit (see Figure 1)
consists of two 36-inch diameter intake cul-
verts on Montezuma Slough near Hunter Cut
and two 36-inch diameter culverts on Suisun
Slough, also near Hunter Cut. Both sets of cul-
verts were called for in the original SMPA and
installed in the existing levee in 1991. The
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Chapter 4

PROJECT DESCRIPTION

Amendment Three Actions * Funding a Joint-use Facilities Program.

Amendment Three consists of several supple- ¢ Funding a Portable Pumps Program for
mental actions which replace the large-scale diversions and drainage.
facilities proposed in the original SMPA to
meet channel water salinity criteria and main-In addition, Article VI of the SMPA would be
tain soil water salinity on managed wetlands,amended to broaden mitigation activities to
especially in the western marsh. emphasize multi-species management and res-
toration projects which would mitigate for
A detailed description of Amendment Threeeffects to listed and sensitive species. Further,
actions and potential environmental effects carnthe last installment of the SMPA mitigation
be found in theDraft Environmental Assess- funds (approximately $3.2 million in 1999 dol-
ment and Initial Studyprepared for Amend- lars) associated with the original agreement
ment Three to the SMPA (SMPA 1998). would be allocated for multi-species manage-
ment. Also, the Suisun Marsh Mitigation
The specific actions in Amendment ThreeAgreement, signed in 1987, will be amended

include the following. and will include the SMPA Environmental
Coordination Advisory Team to ensure com-
* Making channel water salinity stan- pliance with mitigation and monitoring

dards consistent with the 1995 Water responsibilities.
Quality Control Plan and Order WR
98-9. Timeline
The implementation schedule for Amendment
* Converting S-35 and S-97 from com-  Three actions would be specific to each of the
pliance stations to monitoring stations. actions. The actions that require construction
and modification within wetland areas would

* Establishing a Managed Wetlands be conducted during the Suisun Marsh con-
Improvement Fund. struction season, taking into account restric-
tions described in the SRCD’'s RGP. Other

* Establishing a Drought Response actions could be implemented immediately,
Fund. including establishing the Water Manager Pro-

o o . gram, updating management plans, modifying
* Establishing criteria for operating the  the standards so that they are consistent with
SMSCG in September, and operate andorder WR 98-9, and changing S-97 and S-35

maintain existing facilities. from compliance to monitoring stations.
* Funding updates to the Individual Making Channel Water Salinity Standards
Ownership Management Plans. Consistent with the 1995 Water Quality
Control Plan

* Funding a Water Manager Program. Channel water salinity standards are intended

to ensure that desired waterfowl forage and
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habitat is maintained throughout the managediitial Study) are the same as Order WR 98-9
wetlands in Suisun Marsh. The channel watestandards except that they eliminate S-97 and
salinity standards in Amendment Three areS-35 as compliance stations, and they add
those required under the 1995 Water QualityArticle Il C. Article Il C recognizes that in
Control Plan and Order WR 98-9. A detailed extremely dry periods, operating the SMSCG
summary of marsh regulatory requirementanay not always effectively control channel
and contract obligations pertaining to marshsalinity in the eastern marsh. These provisions
standards is presented in Chapter 1 oflinaft  include waiving salinity standards, triggering
Environmental Assessment and Initial Studythe Drought Response Fund if eastern marsh
(SMPA 1998), and is the basis for the findingsalinity standards are exceeded two or more
that proposed Amendment Three channetimes in one year, or renegotiating Amendment
water salinity standards are not significantlyThree if eastern marsh standards are exceeded
different than existing standards and will notmore frequently.
change or affect the existing environment.

There are no physical modifications required
Since 1978, Suisun Marsh channel water salinto implement this action. This action could be
ity has been controlled by regulatory require-implemented immediately once the SMPA par-
ments and contractual obligations to mitigateties finalize Amendment Three.
effects attributed to decreased Delta outflow
resulting from operations of the SWP andChanging S-35 and S-97 to Monitoring Sta-
CVP, and other upstream diversions. Throughions
either SWRCB regulatory mandates or SMPAA network of channel water monitoring sta-
contract provisions, DWR and USBR havetions is located throughout the marsh

been required to maintain specific Delta out-(Figure 4). The stations were originally part of
flows or salinities to protect managed wet-the USBR monitoring network and were taken
lands. over and maintained by DWR when compli-

. ance monitoring was required as part of D-
Amendment Three differs from Orders WR 1485,

95-6 and 98-9 by proposing to convert S-97

and S-35 compliance stations to monitoringamendment Three proposes converting com-
stations and by establishing other provisiongjiance stations S-35 and S-97 to monitoring
for eastern marsh standards during unusuall¢tations because operating the SMSCG does
dry conditions. Amendment Three and Ordershot directly control channel water salinity at S-
WR 95-6 and 98-9 also differ from the original 97 and has only limited influence at S-35.

SMPA in the following ways: (1) they adopt a These stations are primarily influenced by
1.0 mS/cm lower numerical standard value forloca| Conditions’ especia"y runoff from the
November (from 16.5 to 15.5 mS/cm) in thewatershed north of the area. The stations
eastern marsh; and (2) they do not adopt defigyould continue to monitor salinity in the area,
ciency standards in the eastern marsh duringroviding information on channel water condi-
dry periods. Amendment Three, Order WR 98+jons. This would be used to determine
9, and the original SMPA all adopt the same\yhether additional management actions should
channel water Salinity standards at S-21 and %e funded. See also the discussions of the
42 in the western marsh. Drought Response Fund and in theaft Envi-

o ronmental Assessment and Initial Study
Amendment Three salinity standards (Table 3smpa 1998).

of the Draft Environmental Assessment and
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Under Article V of Amendment Three, west- additional $2 million (1997 dollars), which
ern marsh stations S-35 and S-97 would nawill not be adjusted for inflation. The type of
longer be compliance stations, but would bemprovement determines whether it would fall
used to determine when Drought Responsender the 75/25 or the 50/50 Cost-share Pro-
Funding should begin as provided in Article gram.

VII B of Amendment Three. Salinity monitor-

ing at S-35 would also be used to determine if75/25 Cost-share Program

the SMSCG should begin operating in SeptemThe 75/25 Cost-share Program is an existing
ber or any other month during the Octoberprogram that provides funds to individual
through May control season. ownerships to improve discharge facilities and
enable landowners to flood and drain within
DWR hydrodynamic modeling has determinedithe 30-day period as recommended in their
that compliance with SWRCB standards COU|dmanagement plans. Since 1987, DWR and
not be met at these stations without the conyysgr have paid about $1.2 million to reim-
struction of large-scale facilities. burse landowners 75% of the cost to improve
drainage of managed wetlands.
DWR and USBR would continue to operate
existing marsh facilities, to the extent feasible,Reimbursement is limited to the purchase and
to achieve similar channel water salinity atinstallation of new, larger, lowered, or relo-
these stations as required at the compliancgated discharge facilities (discharge gates, cul-
stations and to minimize effects to the man-yerts, flashboard risers, and pumps) to enable
aged wetlands from changing S-35 and S-97 tehe individual ownership to implement the 30-
monitoring stations. Also, funding would be gay flood and drain cycle. Only actions identi-
provided through the Drought Response Fundied as “needed improvements” in the manage-
to western marsh landowners for managemenent plans are eligible for reimbursement.
actions to maintain natural soil water salinitieSEynds made available by this program would

and existing plant communities to pre-droughthot be used for maintenance or for fish
conditions. screens.

No physical modifications are required to ynder SRCD's RGP, activities proposed for

implement this action. This action could bethe upcoming construction season under the
implemented immediately once the SMPA par-75/25 Cost-share Program would be submitted
ties finalize Amendment Three. to USACE in SRCD’s annual Compliance

Report.

The SMPA parties have also recommended

that the SWRCB Change these stations fronDischarge culverts are typ|Ca||y 24_, 36_' or

compliance to monitoring stations as part of4g-inch diameter pipes, of either corrugated

implementing the 1995 Bay-Delta Plan. metal or polyvinylchloride. The drainage
structure may consist of a flashboard riser on
Managed Wetland Improvement Fund the interior (pond) side and a flap or a combi-

Article VII B of Amendment Three provides nation slide and flap gate on the exterior side.
funds for two cost-share programs forThe new discharge structures are typically
improvements on individual ownerships. placed in the same location as the existing
Available funds will include the balance from drainage structure. Typically, improvements
the existing 75/25 Cost-share Program remainwould involve increasing the pipe diameter
ing when the amendment is signed, plus arand lowering the pipe to improve drainage,
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according to needed improvements specified
in the management plans.

An existing drainage structure is usually
replaced during low tide. A trench is excavated
over the pipe, the old pipe is removed and
replaced with a new pipe, and the trench is
backfilled. The gates are attached to the pipe
before installation.

Before culverts are repaired or replaced, field
surveys would be conducted by a DFG biolo-
gist to verify that sensitive species are not in
the project area. SRCD and DFG would pre-
pare a confirmation letter and include it in the
application package for reimbursement by

Cleaning, widening, and deepening the
primary and secondary ditch systems to
convey drainage water to stationary
and portable drain pumps and drainage
structures required to meet the 30-day
flood and drain cycles. (The pond bot-
tom V-ditches and secondary ditches
drain to the primary ditch, which ser-
vices the drainage structure or pump.)

Adding spreader ditches from pond
bottom sinks and large poorly drained
areas to primary and secondary drain-
age ditches.

Raising pond bottom sinks.

DWR and USBR.
» Coring interior levees.

SRCD would verify that the work was con-
ducted and satisfactory. All construction wouldPrimary ditch systems are typically 4 to 4.5
be conducted during the Suisun Marsh confeet deep, 12 to 20 feet wide, with a 2:1 side
struction season as defined by the USACEslope. Secondary ditch systems are typically 3
RGP and San Francisco Bay Conservation antb 3.5 feet deep, 6 to 10 feet wide, with a 2:1
Development Commission (BCDC) mainte-side slope. Excavation is typically done with
nance permit. All work would be done accord-an excavator, but a dragline may also be used.
ing to the special conditions defined in the Spreader (or V) ditches are constructed using a
permits. V-ditch plow and are 18 to 24 inches wide and

18 to 24 inches deep, depending on the plow.
50/50 Cost-share Program Spreader ditches are used to improve leaching

A new 50/50 Cost-share Program would helpefficiency by draining low areas to the primary
landowners improve the leaching and drainingand secondary ditch system.

efficiency of individual ownerships and also

help them manage properties according to recExcavated spoil from cleaning interior ditch

ommendations described in their IndividualSystems is typically placed on the crown of an
Ownership Management Plans. adjacent interior levee. If there are no adjacent

interior levees, the material may be exported

The USBR and DWR would fund (through by truck and placed on the crown of exterior

reimbursement) individual ownerships 50% ofleévees, or placed in low pond bottom sinks to
the cost of the fo"owing_ raise pond bottom elevation.

The purpose of raising pond bottom sinks is to
prevent standing water, reduce evaporation
and subsequent salt accumulation in the soil
profile, and efficiently drain low areas. As
« Electricity for fish screen operation material becomes available, landowners would
costs. raise low pond bottom areas as needed or,

» Electricity and fuel for portable and
stationary diversion and drainage
pumps.
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alternatively, they would use available materialsalinity values above those in Article Il of
from high ground areas. Amendment Three (Table 1), specifically a

40% frequency (two of five months) and
The volume of excavation fill material placed 1.0 mS/cm exceedance of Table 1 values.
in the marsh would follow Exhibit A of the Table 5 of theDraft Environmental Assessment
USACE RGP (see Draft Environmental and Initial Study (SMPA 1998) shows the
Assessment and Initial Stud¢gSMPA 1998). channel salinity values that trigger the Drought
The permit defines maximum allowable Response Fund. These criteria are intended to
amounts of fill, which is defined as total cubic represent the probable drought effect on accu-
yards per ownership per year and determinedhulated soil water salinity as described in the
by the size of the individual ownership. Demonstration DocumeDPWR 1998).
Exhibit A defines the maximum allowable
amounts (in cubic yards) for exterior levees,Any one of the three conditions described in
interior levees, grading, drainage, and totadetail in theDraft Environmental Assessment
cubic yards of work. The table also provides aand Initial Study(SMPA 1998) can trigger the
linear-foot limitation for creation of V-ditches. Drought Response Fund. Management activi-

ties that would be funded include discing, pre-
SRCD would verify that the work was con- paring the seedbed, seeding, creating V-
ducted and satisfactory. All construction wouldditches, and operating portable pumps to
be conducted within the Suisun Marsh con-increase leaching efficiency. Increasing leach-
struction season as defined by the USACENg efficiency will help maintain soil water
RGP and BCDC maintenance permit. All work salinities within the natural range, helping to
would be done according to the special condisupport plant diversity on managed wetlands.
tions defined in the permits.

These management activities would be con-
Drought Response Fund ducted only within the Suisun Marsh mainte-
The Drought Response Fund (Article VII of Nance season as defined by the USACE RGP

Amendment Three) compensates landowner@nd BCDC maintenance permit. All work
including DFG, who have no alternative but toWould be done according to the special condi-
apply highly saline channel water [Table 5 oftions defined in the permits.

the Draft Environmental Assessment and Ini-

tial Study(SMPA 1998)] to their wetlands dur- Construction, Operation and Maintenance

ing periods of prolonged drought. These land$f Existing Facilities

require more intensive management to restore . L
wetland diversity lost from prolonged drought. EStablishing Criteria for September SMSCG
Operations

DWR and USBR would fund $72,000 per yearArticle VIII of Amendment Three proposes a

to the Drought Response Fund for use whersalinity criterion that would trigger Suisun

certain criteria are met. Drought responseMarsh salinity SMSCG operation in Septem-
funding would be available in any year whenber. The original SMPA has no such criterion.
the drought response criteria are triggered, angurrently, SMSCG operation during Septem-
for one year beyond the last drought yeamer and the October through May control sea-
meeting the trigger criteria. son is at the discretion of DWR, based on its

determination of the need to meet marsh salin-
Drought response funding and criteria arelty Standards under D-1485 and Order WR 98-
based on a frequency of monthly occurrence of. Since operations began in November 1988,
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the gates have been operated in Septemb&esults indicate SMSCG operations would be
four times (44% of years): 1989 (4 days); 1990needed less frequently to meet marsh standards
(30 days); 1993 (14 days); and 1994 (28 daysunder the 1995 Water Quality Control Plan
(DWR 1997a). Operation during September inthan under D-1485 hydrology. Results from
1989 and 1990 coincided with tests to evaluateecent modeling studies for a 73-year period of
the effectiveness of SMSCG operations. Durhydrology, indicate that SMSCG operation
ing September 1993 and 1994, the SMSCGuvith the September criterion would be needed
were operated to provide lower salinity waterin 40% of the years under Amendment Three
to the managed wetlands during the initialcriterion as compared to 44% of the years
flooding period in the fall. without implementation of Amendment Three
(past practices).
Operating the SMSCG in September helps to
meet October salinity standards in SuisunOperation of the SMSCG during September is
Marsh and enables wetland managers to floodlready authorized in USACE permit
their properties with water of salinity lower 16223E58C and BCDC permit 4-84(M). The
than 19 mS/cm during the initial flooding USACE permit does not impose any con-
period. straints on operation of the SMSCG during any
time of the year. The only operational con-
Under proposed Amendment Three, DWR andstraint imposed by the BCDC permit relates to
USBR would operate the SMSCG in Septem-boat traffic, stating that the flashboards will be
ber when the seven-day running average mearemoved during most of the boating season
daily high-tide channel water salinity is 17 mS/ (late May through August). Th8uisun Marsh
cm or greater at any compliance station listedPre-project Fishery Resource Evaluation
in Table 1 or at the S-35 monitoring station. (Spaar 1988) states that the projected operation
Running averages for 1 through 6 Septembeschedule would have the SMSCG operated
would be determined using salinity data fromfrom September through May when normal
26 through 31 August. The 17 mS/cm criterioncirculation would not provide water of ade-
is 2 mS/cm lower than the October salinity quate quality.
standard.
There are no physical modifications required
Such a criterion would provide DWR opera-to implement this action, which could begin
tors an objective value for determining whenthe first September after the SMPA parties
the SMSCG should be operated in Septembefinalize Amendment Three.
The September value is not a channel salinity
standard to be achieved like a complianceMorrow Island Distribution System Fish
value. It is a trigger for operating the SMSCG Screens
and, as such, is not included in Table 3 of thenstallation of a fish screen was specified as a
Draft Environmental Assessment and Initialrequirement of the biological opinion issued in
Study(Table 1 of Amendment Three). 1997 by the USFWS for Morrow Island Distri-
. . bution System (MIDS) maintenance dredging.
DWR Suisun Marsh Planning staff analyzedconstruction and operation of the fish screen
data from SMSCG operations to estimate itshas been included in Amendment Three as an
effect on salinity at monitoring stations. added operational obligation with respect to
Results of this analysis are described in Chapthe MIDS, an existing facility (see Figure 1).
ter 3 and summarized in Table 6 of tbeaft DWR and USBR are Currenﬂy designing the
Environmental Assessment and Initial Studyfish screen. The MIDS ECAT and Suisun

28



Chapter 4: Project Description

Marsh coordinators must approve any fishnot increase the number or size of diversions
screen design. The target date for installatioroff of the Roaring River Distribution System.
of the fish screen is summer 2000.

DWR and USBR would provide $60,000 to
Lower Joice Island Unit Fish Screen SRCD to assist landowners and DFG in mak-

SCRD, with funding from DWR and USBR, ing needed repairs to about 20 turnouts along
completed a fish screen for the Montezumahe Roaring River Distribution System. Diver-
Slough diversion of the Lower Joice IslandSion capacity of these pipes has been reduced
Unit in 1998 (see Figure 1). The screen wady as much as 75% due to uplifting of the
required as a condition of constructing thePipes. Realignment and stabilization of the
facility in 1991. The specific requirement for Roaring River Distribution System turnout
constructing a fish screen is included inPipes will return the pipes to their original
Amendment Three to clarify DWR'’s obliga- design elevations, restoring the diversion
tion for the Lower Joice Island Unit as an capacity of water from the system.

existing facility according to the original _ o .
SMPA. Repairs will involve lowering the water level

in the Roaring River Distribution System dur-
A ten-foot diameter conical screen wasiNg late summer, after diversions for waterfowl

installed. This design is similar to the screend1@bitat management have been completed.
installed in the Suisun Marsh as part of theDuring this period, the landowners will realign
Suisun Marsh Diversion Screening Prograngnd stabilize the pipes in place. The pipe
and is monitored and maintained by SRCD.Would be exposed, supports would be attached
Flow through the intake is monitored and auto-to straighten the pipe, and the trench would be
matically adjusts to maintain maximum flow backfilled with the original material. Pile or
while still maintaining the USFWS delta smelt Pilings used for stabilization will not be creo-
fish screen criteria of 0.2 ft/s within the tidal Sote treated, which will avoid effects to aquatic
conditions of Suisun Marsh. The motor, gatehabitat. If replacement of the pipes is neces-
actuator, and brushes to clean the screen af@'y (at the owner's expense), the activities
powered by a solar cell on site. Flow informa-would be similar to that described under the

tion is telemetered to the SRCD offices on"Managed Wetland Improvement Fund” sec-
Grizzly Island. tion described previously.

No other changes to the Lower Joice Island-evees along Roaring River Distribution Sys-

Unit are proposed under Amendment Threetem are within the managed wetlands of the
The Joice Island Gun Club (Individual Owner- Suisun Marsh. The intakes to the RRDS are
ship Number 424) will have ownership and Screened to meet the USFWS 0.2 ft/s approach

responsibility for operation and maintenancevelocity criteria estqblished for.the protection
of the screen. of delta smelt and winter-run chinook salmon.

Roaring River Distribution System Turnout ~ Implementation of this action would occur
Repairs during the Suisun Marsh construction season

A tTh Id f th i t(summer) as defined by th.e SRCD’s RGP and
mendment Three would fund the realignmen BCDC maintenance permits. Work would be

and stabilization of selected existing turnouts . . . )
along the levees of the Roaring River Distripy-conducted under special conditions defined in

tion System (see Figure 1). This action wouldthe permits. SRCD. would yerlfy that the work
was conducted satisfactorily.
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Goodyear Slough Outfall

No changes to the operation of the Goodyear
Slough Outfall would occur under Amendment

Three. However, maintenance of the facility,

including trash and debris removal, will con-

tinue under Amendment Three.

Updating Management Plans

This action will provide funds to replace the
original management plans developed in the
early 1980s with new Individual Ownership
Adaptive Management Habitat Plans created
by SRCD for each property in the marsh. The
management plans have not been modified or
updated since they were written over 15 years
ago and no longer reflect the properties’ physi-
cal facilities and management constraints, or
the current environmental and regulatory
restrictions currently governing activities in
the Suisun Marsh.

The new Individual Ownership Adaptive Man-
agement Habitat Plan (IOAMHP) should pro-
vide landowners with multiple management
strategies to protect, conserve, and sustain
brackish marsh species diversity, and water-
fowl and wildlife values within the managed
wetlands. Many of the actions proposed in
Amendment Three and described in detail in
the Draft Environmental Assessment and Ini-
tial Study(SMPA 1998) are directly related to
the management strategies recommended in
the new IOAMHPs.

A revised template for the IOAMHP is pro-
vided as Appendix A of this assessment. The
revised template incorporates comments pro-
vided by USFWS, including a management
strategy for pickleweed. The new IOAMHPs
will include the following information to assist
landowners in making yearly management
decisions.

* A history of the Suisun Marsh.

* SRCD legislation and background.

30

A HYDSAL hydrology report for each
individual property.

New property maps (facilities, soils,
location).

A description of water control facili-
ties, and flood and drain requirements
of each properties.

Recommendations and needed
improvements to meet the 30-day flood
and drain requirements.

New vegetation management strategies
and schedules.

A field guide to vegetation, including
biological description of growth
requirements, life cycle, wildlife val-
ues, length and timing of hydroperiod,
and salt tolerance of the plants.

Endangered species section (habitat
requirements, imposed restrictions, and
options for wetlands maintenance and
management to protect habitats and
species).

USACE permit conditions and restric-
tions.

A specific conductance chart.

Soil information and physical charac-
teristics.

A description of wildlife nesting
islands, loafing areas, brood habitat,
and permanent ponds.

Mosquito abatement requirements.
Techniques for control of invasive spe-

cies such as cattails, phragmites, and
pepper weed.
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» Descriptions of typical levee and ditch Water Manager Program

cross sections (primary, secondary, andamendment Three specifies that DWR and
V-ditches). USBR would fund a maximum of $160,000

the first year and $140,000 in subsequent years
To create the new plans, a SRCD staff biolotg implement the Water Manager Program.

ngt will interview the private landowner and SRCD would manage the Water Manager Pro-
inspect the property to record the properties’gram_

physical facilities. SRCD will use HYDSAL, a

hydrodynamic model developed for SRCD, toThe 1995 SWRCB Water Quality Control Plan
predict the hydrology of each individual man- stated a need for a watermaster to direct the
aged wetland. timing and amount of water diverted, ensure
that the water is used efficiently, and maximize
After the new plans are written, BCDC would protection of beneficial uses. The Suisun

need to certify them under provisions of thenarsh Water Manager Program would not
Suisun Marsh Preservation Act Local Protec-function as a Watermaster, as defined in the
tion Program. The certification process wouldstate Water Code. Instead, the program would
include a public hearing. Re-certification of he similar to an agricultural extension service.
the planS would conform to the prOViSionS Out'ThiS program would provide a Cooperative ser-
lined in the California Public Resources Codeyjce between SRCD and the private landown-
Sections 29000 through 29612, the policies okrs of the marsh. The water managers would
the Suisun Marsh Protection Plan, and the SaBrovide technical Support to wetland managers
Francisco Bay Plan. DFG would also need toand assist in the implementation of yearly
approve the updated plans. management strategies as outlined in the
IOAMHPs.

This action could be implemented immediately

once the SMPA parties finalize Amendmentas described in Amendment Three, the Water
Three. There are no physical modificationspanager Program would include a biologist on
required to implement this action. However,staff. This biologist would primarily oversee
several of the management actions recomfie|d staff daily activities, as well as assist in
mended in the plans would require physicalmaking habitat management decisions, coordi-
modifications. nate appropriate work activities, and assure

_ o _ endangered species issues are addressed when
Physical modifications as part of implementa-yyork is conducted.

tion of these new management plans would be

conducted by the landowner under the RGPrhe Wwater Manager Program would include,
All construction would be conducted within pyt not be limited to, the following services or

the Suisun Marsh construction season aguties to improve wetland managers’ knowl-
defined by the RGP and BCDC maintenancexdge and ability to manage habitat, while sus-
pel’mit. All work would be done according to taining a diversity of brackish marsh

the special conditions defined in the permits.yegetation and wildlife values in the Suisun
SRCD would verify that the work was con- pmarsh.

ducted and is satisfactory. Landowners receiv-

ing SMPA funds or assistance must follow « Consult with landowners on recom-
their approved management plans or risk mendations of the IOAMHPs.
exclusion from SMPA actions and may be

required to repay SMPA funds.
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* Provide advice to landowners on man-
agement practices that benefit endan-

gered species.

* Obtain agreements between the land-

owners and SRCD for coordinated
water management.

» Assist landowners with yearly habitat
management decisions and manage-
ment operations.

scientific information pertaining to common
management activities. The landowners and
water manager would discuss and agree upon a
yearly wetland management goal for the prop-
erty. This decision would be based on informa-
tion from the IOAMHPs, and take into
consideration yearly environmental and physi-
cal constraints of management, water diversion
restrictions, protection of endangered species,
and the enhancement of wetland species diver-
sity.

» Facilitate Joint-use Facilities operation The Water Manager Program may benefit

when multiple landowners are
involved.

marsh habitat by ensuring that wetland man-
agement activities such as flooding, draining,
and circulation occur at the times of the year

» Administer and coordinate the portable when they will most benefit plant species

pump pool.

* Monitor the operation of fish screen
facilities and perform routine mainte-
nance.

* Collect water quality information on

pond and channel waters (salinity, pH,

dissolved oxygen, temperature).

* Check soil water salinities within the
managed wetlands.

important to waterfowl and wildlife. The water
managers may also be present during flood
periods to ensure that the properties without
screened diversions comply with mandatory
diversion restrictions required by USACE,
USFWS, and NMFS. The water manager
would monitor the operation of fish screen
facilities on private property and perform rou-
tine maintenance to ensure that screen opera-
tion is in compliance with design criteria for
the facility.

In addition, implementation of the Water Man-

» Assist landowners in avoidance of vec- ager Program would help participating clubs

tor production.

* Promote effective and efficient use of
channel water.

» Avoid potential effects to fisheries
resources and protect sensitive and

adhere to their new management plans.

There are no physical modifications required
to implement this action. This action could be
implemented immediately after the SMPA par-
ties finalize Amendment Three.

listed species within the managed wet- Joint-use Facilities

lands.

Joint-use Facilities are structures or activities
used by two or more property owners to man-

The water manager would be available in theage water either separately or jointly, as agreed
field to answer questions and educate landypon. Structures may include interior levees,
owners on beneficial management techniquegitches, pumps, and water control structures.
and the proteCtion and enhancement of endarl]'oint_use Facilities can include newly con-

gered species habitat, as well as provide newtructed facilities or improvements to existing
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facilities. The purpose of the Joint-use Facili-Vegetation and sediment is removed with a
ties is to create efficient and cooperative use ofiragline or bucket excavator. This is an ongo-
water delivery systems for managed wetlandsng activity among the individual ownerships.

to enhance water management capability oisection 2a of the SRCD’s RGP specifies limi-
many properties throughout the marsh. Alltations on spoil quantities for maintenance of
activities will occur in managed wetlands anddrainage and circulation ditches. The permit
on interior levees, except for the new exteriordoes not allow excavation from the exterior
drainage gates and discharge pumps. side of marsh levees in tidal sloughs.

DWR and USBR would fund the Joint-use Core Common Levees

Facilites. SRCD would be responsible for pmyskrats, otters, and beavers may burrow into
administration and implementation of thenterior levees, allowing water to pass through
Joint-use Facility Program. Implementationthe levee and possibly leading to levee failure.
depends on the Water Manager Program t@ommon levees (levees shared by more than

coordinate improvements and facility opera-one property owner) can be repaired and water
tions. Once funding is available, several yearseepage reduced by coring.

would be required to make needed improve-

ments. Coring involves excavating a two-foot wide
longitudinal trench on the common levee
Before obtaining funds for Joint-use Facilities, crown (which is normally 12 feet wide). The
individuals would enter into a Joint-use Facil- excavated material is p|aced on the crown of
ity Agreement with SRCD. These agreementshe |evee adjacent to the excavation site.
would require property owners to be responsifinally, the material is backfilled into the

ble fOf Opel’ation and maintenance Of the Com‘trench and Compacted to Sea' the |evee_ A”
pleted facility. SRCD would be responsible foryork is done from the levee crown.

coordinating the agreements.
Interior Water Control Structures

Interior water control structures include pipes,

%Neir boxes, and flashboard risers. These struc-
. ) ures enhance the flooding and drainage capa-
environmental review by USFWS and NMFS. bility and expand the management potential of

All permitted work activities within the project managed wetlands. By hydraulically separat-
area must be carried out in accordance with thﬁqg ponds or improving water control capabil-
“Special Conditions” section of the permit. ity between multiple ownerships, wetland
. . . .. habitat may be enhanced. Repair, replacement,
The five proposed Joint-use Faciliies activi- o, enlargement (to improve drainage) of exist-
ties are described below. ing structures is required because the brackish

Cl inq Drai d Circulation Ditch environment causes them to corrode. Some
€aning brainage and Lircufation DIChes o4 tyres would be replaced with plastic or

Vegetat'on and Sed|ment that accumUIate in th9|ny| parts that are resistant to Corrosion.
ditches in managed wetlands reduce or prevent

water conveyance and need to be removed regnstallation of up to 50 new culverts and water
ularly for efficient flooding and draining. This control structures per year is allowed under
action also allows soil water salinity to be section 2e of the RGP. Repair and replacement

maintained at appropriate levels for vegetationyf culverts is allowed under Section 2d of the
growth.

SRCD’s RGP R20066E98 authorizes work for
all activities under this program. All activities
covered under the permit have undergon
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RGP. There is no limit to the number of cul- tor and the pipe with gates attached is placed in
verts that may be repaired or replaced. the trench.

New Interior Circulation Ditches Installation of new drainage structures is per-

Interior circulation ditches, (primary ditches), Mitted under existing RGP R20066E98. A spe-
guide water from the intake gates into the mancial condition of the permit addressing
aged wetlands and ponds. V-ditches and sec&@ndangered species states that work cannot be
ondary ditches run from the primary ditches toconducted within 500 feet of an exterior levee
pond areas. All ditches are gravity fed. Ideally,during the California clapper rail breeding sea-
the ditch system enables a 30-day flooding an§on in designated critical habitat areas. Al
drainage period of managed wetlands. projects would comply with the RGP restric-
tions and consider timing constraints so as not
Primary ditches are 4 to 4.5 feet deep and 12 té0 affect California clapper rails.
20 feet wide with a 2:1 slope. Secondary _ _ -
ditches are 3 to 3.5 feet deep and 6 to 10 fedimplementation of Joint-use Facilities would
wide with a 2:1 side slope. V-ditches are 18 tolikely occur over time. Landowners would
24 inches wide and deep. With normal man-€nter into Joint-use Agreements with the assis-
agement (flooding and draining), V-ditches fill tance of SRCD. All construction and mainte-

with sediment and vegetation every few yeardlance activities would be conducted within the
and requiring maintenance to keep them effi-Suisun Marsh construction season as defined

cient. A dragline, bucket excavator, or earthby the SRCD’s RGP and BCDC maintenance

scraper would be used to remove bottom matePermit. All work would be conducted under
rial. Sidecast material from V-ditches may SPecial conditions defined in the permits.
remain on the side of the excavated ditchesSRCD would verify that the work was con-
however, all other sidecast material from pri-ducted satisfactorily.

mary and secondary ditches would be spread _ - _ _
over pond bottoms or placed on the crown ofVlany site-specific issues important to sensi-

existing levees. tive species have been addressed by the bio-
logical opinions and SRCD’'s RGP special
New Exterior Drainage Gates Cond|t|0ns Adherence to the reqUired mea-

New exterior drainage gates could be installec"'®> during Joint-use Facilities maintenance

and would increase the drainage capabilities O\fvork in Suisun Marsh should not adversely

the managed wetlands. Existing drainage gate flf:e(ts:tbs.elns[tl\:e sqlemes dor tother Iocalf SPECI€s.
may also be lowered to improve drainage I010gISIS WITT conduct a survey for sen-

capability under this provision as well. S|t|ve_ plant species prior to the installation of
exterior drain gates.

To avoid potential negative impacts to tidal .
wetlands, new discharge sites would be Iocate5>0rtalb|e Drainage Pumps
where discharge channels already exist of he portable pump pool, consisting of 20
where exterior levees are unvegetated. pumps, would be managed by SRCD and
funded by DWR and USBR. SRCD, in con-
Drainage gate installations would occur duringiunction with the Water Manager Program
a single low tide. The gates are attached to th#ould oversee portable pump operation and
p|pe prior to p|acement in the levee. A trenchmaintenance, and assist landowners in effec-

is excavated using a dragline or bucket excavalive and efficient use.
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This program would allow managers to controlThe 20 pumps would likely be stored in vari-
water levels and maintain appropriate waterous locations throughout the marsh and made
management during growth periods critical toavailable to landowners to share efficiently.
wetland plants. On properties with low pond Pumps from the pump pool would be available
bottom elevations, pumps would be used tdor use in the SMHM mitigation conservation
remove or accelerate the drainage time ofreas.

saline water. The ability to drain managed wet-

lands within a 20-day period is a requirementThere are no physical modifications required
of each property’s management plan. Mosto implement this action. The pumps would be
managed wetlands with an average pond botplaced on levee crowns. Water will be dis-
tom elevation below 2.70 feet, mean lower-charged through collapsible aluminum pipes
low water at the Golden Gate cannot tidallyacross levees. No concrete pads will be placed.
drain effectively. The mean pond bottom ele-Pumps could be purchased immediately and
vation for effective tidal drainage is 3.30 feet, used as needed once the SMPA patrties finalize
mean lower-low water in the northwestern por-Amendment Three.

tions of Suisun Marsh due to siltation in these

smaller sloughs. Properties with low meanPortable Diversion Pumps with Fish

pond bottom elevations do not have enougiScreens

dwell time at the lowest of tides to permit The 20 portable pumps would be fitted with
effective tidal drainage. detachable fish screens enabling managers to
divert channel water onto their wetlands. The
Of the 158 privately owned and managed wetpymps would be screened in accordance with
lands, 73 do not now have the ability to drainprG criteria. The screens will be designed to
within 20 days as was determined in a Julycomply with USFWS delta smelt fish screen
1995 evaluation conducted by SRCD (SRCDapproach velocity criteria of 0.20 ft/s and
1995). NMFS salmonid approach velocity criteria of
0.33 ft/s. The fish screen design for these por-
The portable pumps could be used year-rounghple pumps would be reviewed and approved

for effective habitat management, but the pri-hy the Interagency Fish Screening Committee
mary use for drainage would begin in the win-pefore implementation.

ter and spring when habitat management and

maintenance of soil salts in the root zone isthe pump pool would be managed by SRCD
most critical. The pumps would be placedjn conjunction with the Water Manager Pro-

adjacent to existing drainage gates. Thesgram. SRCD would oversee portable pump
drains now have supply ditches that are adeand fish screen operation and maintenance,
quate to accommodate the pumps. When use ignd assist landowners in proper use of the
complete, the pumps would be moved topumps. Landowners could be reimbursed for

another site or back to the storage yard. Pumpumping costs under the 50/50 Cost-share Pro-
operation would not increase the total volumegram.

of water being discharged, but it would

decrease the period of time the same volume of e portable pumps may be used year-round
pond water is being returned to the bays andor effective habitat management. The primary
sloughs. These pumps discharge less than age, however, would be for water diversions in
acre-foot of water per hour. late summer and early fall to initially fill man-
aged wetlands, and in the spring and early
summer when habitat management and control

35



SMPA Amendment Three Biological Assessment

of soil salts from the root zone is most critical.
Use of portable pumps would allow managers
to actively flood their wetlands with lower
salinity water than is available with passive
flooding methods. Rather than depending on
weirs and high tide levels, pumps could be
used at various times and locations to take
advantage of the lower salinity water available
throughout the tidal cycle. The ability to flood
wetlands selectively would help control soil
water salinity. Use of portable pumps would
enable managers to flood wetlands more
quickly, and thus achieve the recommended
ten-day filling period. This should benefit wet-
lands with relatively high pond bottom eleva-
tions.

The screened pumps could be placed through-
out the marsh where existing intake gates
divert water. These sites have adequate supply
ditch systems that would allow for effective
pump use and water conveyance. When these
screened pumps have diverted enough water
for appropriate habitat management, they
would be moved to another site or returned to
the storage yards.

These pumps would likely be stored in various
locations throughout the marsh and made
available so landowners could make efficient
use of a limited pump pool resource.

A maximum of $400,000 will be spent to pur-
chase 20 portable pumps and $100,000 will be
spent for the detachable fish screens required
for the intake pumps. Only portable pumps
equipped with fish screens will be used for
intake diversions in Suisun Marsh.

There are no physical modifications required
to implement this action. Pumps could be pur-
chased immediately and used as needed once
the SMPA patrties finalize Amendment Three.
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Chapter 5

MAMMALS

Salt Marsh Harvest Mouse,Reithrodontomys raviventris

The salt marsh harvest mouse (SMHM) was
listed as endangered by the USFWS in 1970.
The California Fish and Game Commission
listed the SMHM as endangered in 1971. A
recovery plan for the species was prepared by
the USFWS in 1984 and is currently under

Status

revision.

The SMHM is endemic to the San Francisco
Bay Estuary, occurring in marshes bordering
the San Francisco, San Pablo, and Suisun bays.
The northern subspeciesRéithrodontomys
raviventris halicoetesis found on the upper
portions of the Marin County peninsula; in the
Petaluma, Napa, and Suisun marshes; and on
the northern Contra Costa County coast. The
southern subspecieR (r. raviventrig is found

in marshes bordering south San Francisco Bay
near Richmond and on the lower Marin
County peninsula (Fisler 1965; USFWS 1984).

In the recovery plan (USFWS 1984), preferred
SMHM habitat was described as possessing

Distribution

Habitat

the following attributes.

Each marsh area should be large.

There should be 100% vegetative
cover.

The area should be composed primarily
(60% or more) of pickleweedsalicor-
nia virginica) with a variety of other
halophytes, especially fat heAiti-

plex triangularu$ and alkali heath
(Frankenia salind.

There should be little or no salt grass
(Distichlis spicatd, brass buttonsGot-
ula coronopifolig, cattail (Typhasp.),
alkali bulrush Scirpus maritimugsor
other species dbcirpus

There should be an upper edge of halo-
phytes or annual grasses adjoining wet-
land habitat to provide refugia during
flooding.

There should be no physical barriers of
open ground or water dissecting wet-
land vegetation.

At least 40% of the vegetation should
be available to the SMHM in winter.

The area should receive minimal dis-
turbance, especially in the forms of
freshwater flushing, plowing, mowing,
or burning.

The corridors connecting adjacent hab-
itat should be at least 65 feet wide and
possessing all previously listed charac-
teristics.

In Suisun Marsh, SMHM have been found pri-

Cover should be 12 to 20 inches high at marily in areas dominated by pickleweed, but

summer maximum.

Botti and others (1986) and Shellhammer
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(Harvey and Stanley 1980) found SMHM in » To compensate for the loss of 340 acres

areas where pickleweed was present in very of wetland, including 100 acres of
small quantities. SMHM habitat, comparable amounts

of habitat were to be developed. The
In the recovery plan, the USFWS did not 100 acres were to be managed as pre-
declare any critical habitat within the Suisun ferred SMHM habitat.

Marsh; however, several areas were classified

as essential, including Joice Island north, Joicét this time, the baseline assessment of
Island south, Suisun Slough north (the areeEMHM preferred habitat has not been done.
between Goat Island and the mouth of WellsThe 2,500 acres were not delineated until Jan-
Slough), and Collinsville (USFWS 1984). uary 1999 and have not yet been monitored.

In 1981, the USFWS issued a biological opin-As described in the “Mitigation and Monitor-
ion for the Suisun Marsh Plan of Protection ing” section, the DFG set aside State lands in
(USFWS 1981), in which the USFWS Suisun Marsh as preferred SMHM habitat (see
expressed concern that the implementation ofigure 2), and prepared a management plan
the plan and more intensive management pradDFG 1987) for these conservation areas that
tices on both State and private wetlands couldncluded (1) water and habitat management of
result in the reduction of preferred SMHM areas set aside as SMHM habitat; (2) future
habitat. To compensate for this potential lossacquisitions of SMHM habitat; (3) monitoring
the USFWS required the following conserva-to establish baseline conditions of the seven
tion measures. conservation areas (4) ongoing monitoring of
the vegetation and SMHM populations of the
» Baseline acreage of preferred SMHM seven areas including annual surveys along
habitat was to be mapped using the  permanent vegetation transects and SMHM
1981 triennial vegetation survey flight. surveys every three years in conjunction with a
In subsequent flights, a change in pre- marshwide triennial vegetation survey; and (5)
ferred habitat was to be considered sig-{project review.
nificant when the acreage decreased by
one-third in any of five zones (see Fig- During baseline trapping in 1988, SMHM
ure 2). If losses were detected, managewere found in only four of the seven areas. Of
ment plans were to be modified to the three areas where mice were not found, one
assure that substantial tracts of pre-  had recently burned and one area was flooded.
ferred habitat were retained, and that SMHM have since been found at these three
any degraded habitat was restored.  areas. The permanent vegetation transects
were not established at the conservation areas
» Retain and monitor at least 2,500 acresand neither the annual vegetation surveys nor
of preferred SMHM habitat adequately the SMHM trapping in conjunction with the
distributed throughout the marsh. marshwide, triennial vegetation survey have
been done.
» Approximately 1,000 acres of State
lands, and appropriate portions of As described in the “Mitigation and Monitor-
future acquisitions, were to be set asideing” section, the signatories to the SMPA have
and managed as preferred SMHM hab-formed an ECAT to assure future compliance
itat. with permit and monitoring requirements.
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The ECAT is currently working with the ping has been conducted by DFG on State

USFWS to meet the SMHM mitigation obliga- lands. Pre-1999 SMHM trapping locations

tions. within Suisun Marsh are shown in Figure 5.
Current SMPA SMHM trapping efforts are

General Ecology described in chapter 2 “Mitigation and Moni-

toring.”

The SMHM is a small cricetid rodent, averag-

ing about ten grams. The species is crepuscular Project Impacts

and partially diurnal in its activity and gener-

ally has a very calm temperament. The speMaking Salinity Standards Consistent with

cies’ docile behavior may be responsible for itsthe 1995 Water Quality Control Plan

need for dense cover habitat (Shellhammefhe potential effects to special status species
1977). SMHM differ from many other small \ere addressed in the Environmental Report
rodents in that they do not burrow. NestsRof (Appendix 1) of theWater Quality Control
r. halicoetesare often a loose ball of dry pjan for the San Francisco Bay/Sacramento-
grasses or sedge built on the surface of thggn Joaquin Delta EstuargSWRCB 1995).
ground. The mice swim strongly and well. SWRCB concluded that the standards should
preserve a salinity gradient within the unman-
The breeding season &. r. halicoetegyener- aged tidal marshes of the estuary, including
ally occurs from May through November, the those in the Suisun Marsh. In the managed
average litter size is 3.8, and there is probablyyetiands, the conditions should remain the
only one litter per year (Fisler 1965). Popula-same in the eastern marsh, and may become
tion levels fluctuate seasonally, but are genersjightly more saline in the western marsh. The
ally highest in the late summer to early fall.  proposed increases in freshwater outflow are

within the historical salinity ranges and are not
Stomach contents of SMHM were found 1o expected to adversely affect the SMHM.

contain primarily plant fibers and a few seeds.

They are believed to forage primarily on greenthe proposed Amendment Three channel
vegetation rather than seeds because of the lowgjinity standards should not affect the natural
seed production of most tidal marshes. Insectgeast-west and north-south) salinity gradient in
are not known to make up a significant portionthe marsh. The salinity standards are upper

of the diet (Fisler 1965). limits, as are those required by SWRCB permit
. _ conditions in Order WR 98-9. These standards
Occurrence in the Project Area do not establish lower salinity limits. Except in

very wet years, the natural salinity gradient
The SMHM occurs throughout the Suisuny be higher in the western marsh as
Marsh, in both tidal and managed wetlandsexpected under the natural gradient. In addi-
There are a number of museum specimengon, the original SMPA and water right permit
(Fisler 1965) and DFG Natural Diversity Data standards do not interfere with the natural gra-
Base historical occurrences from Grizzly dient because they provide for defined “defi-
Island, Cordelia, and Collinsville, in addition ciency periods” with appropriate relaxation of
to the Contra Costa County shoreline along thetandards. These standards allow for increased
southern shore of Suisun Bay. In 1980, Shellsalinity in the western marsh during drier years

hammer (Harvey and Stanley 1980) conductegs would occur under a natural salinity gradi-
trapping at 24 sites in the marsh and foundgpt,

SMHM at eight sites. Since 1980, most trap-
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Figure 5 Salt marsh harvest mouse trapping locations within Suisun Marsh

Converting S-35 and S-97 to Monitoring Tidal wetlands could benefit from these peri-
Stations ods of higher channel water salinities. This
By Converting S-35 and S-97 to monitoring could benefit SMHM habitat within tidal areas

stations, channel water salinity in the westerrPf the marsh. Increased channel water salinity
marsh would, at times, be higher than thecould increase the seasonal variability of salin-
Order WR 98-9 standards. This should have ndy in the marsh over that of current D-1485
net effect on SMHM habitat in the westernand Order WR 98-9 salinity standards.

marsh because, while these more saline condi-

tions may exceed the optimal levels for pick-Managed Wetlands Improvement Fund

leweed in some areas, in other areas conditionrSMHM habitat may be adversely affected if
will become more favorable for pickleweed pond managers who currently provide SMHM
habitat. Established pickleweed habitat is resilhabitat use improved fill-and-drain capability
ient to short-term changes in salinity andto change their management regime to include
should show few deleterious effects. Netleaching cycles and longer hydroperiods.
change in pickleweed acreage should be verfyhese changes could cause habitats to change
small. from pickleweed to vegetation that is less salt
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tolerant. However, implementation of this reduced to levels capable of supporting
action will not result in additional effects to plant life.

federally protected species beyond those previ-

ously identified in the 1981 biological opinion Drought Response Fund

(USFWS 1981) for the project area. Effects tojncreased discing would have direct effects on
SMHM were addressed in the 1981 biologicalgpHM if areas occupied by SMHM are
opinion and a mitigation plan for this speciesdestroyed. However, implementation of this
was developed (see the “Mitigation and Moni-action will not result in additional effects to
toring” SeCtion). Fulfilment of this Obligation federa”y protected Species beyond those previ_
will mitigate potential effects to State and fed- gysly identified in the 1981 biological opinion
erally protected species. The Suisun Marshor the project area. All work activities would

ECAT will ensure mitigation compliance. Al adhere to the special conditions and the limita-
work activities would adhere to the specialtions of SRCD’s RGP.

conditions and the limitations of SRCD’s RGP.

. N ~ The Drought Response Fund would only be
SMHM habitat may be positively affected in triggered if the criteria are met. Therefore, if
areas where current drainage facilities cannoghe deficiency standards are exceeded at S-97
effectively remove water. Poor drainage facili-or S-35 in less than two months during one

ties can result in the occurrence of the follow-year, there will be no additional management
ing management problems. activities.

* The extension of the length and depth Qperation and Maintenance of Existing
of soil submergence. This is detrimen- Eacilities

tal to pickleweed and many other wet-

Installation of fish screens at Morr Islan
land plants (and SMHM), stallation of fish screens at Morrow Island

and Joice Island is not expected to affect the

: . SMHM.
* Deep water in ponds due to periods of

heavy winter and spring rains, high
tides, or high Delta outflow. High
water levels cause inundation of shal-
lowly flooded emergent vegetation,
pond margins, and upland areas that
provide SMHM refugia within the
managed wetlands.

Criteria for September SMSCG Operations

Because SMHM are known to occur in tidal
marsh areas within Suisun Marsh, they could
be influenced by SMSCG operations. The
important factor with regard to this species and
sensitive communities is that September
SMSCG operations will likely not result in
increased depth and duration of flooding on
tidal marsh surfaces. Changes in water eleva-
tions and related changes in soil redox poten-
tial and biological interactions are known to be
controlling mechanisms in marsh plant pattern
dies back and the amount of bare and dynamics. The traditional view that salin-

ground increases. If increases in bare ity regimes are the controlling mechanism of

ground occur in SMHM habitat, the marsh spatial pattern and dynamics only holds
habitat value decreases as the'habitat true on the broadest landscape scales and does

fragments. These areas will not revege-nOt explain patterns at the scales relative to this

tate until soil water salinities are project.

» Ponding of drainage water resulting in
high evaporative losses and the accu-
mulation of salts within the soll. If salts
accumulate to levels above those char-
acteristic of Suisun Marsh, vegetation
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SMSCG operations may have effects to themany are inhabited by SMHM, how many will
SMHM conservation area at DFG Pond 1. Thischoose a management plan that may result in
conservation area is located near the SMSC@&he loss of SMHM habitat, or how many will
and floods with water from Montezuma choose a management plan that will result in
Slough. Operation of the SMSCG hasthe creation or improvement of SMHM habi-
decreased the salinity of water that this area isat. Some hunting clubs in the marsh purposely
flooded with. To increase salinity of the water “manage for” pickleweed, and these will prob-
in the pond, flooding could be initiated in ably continue to do so. Management for pick-
August rather than September or October, witheweed is best accomplished with a short

no circulation of pond water. hydroperiod and quick drainage at the end of
waterfowl season, and the Water Manager Pro-
Updating Management Plans gram could help hunting clubs achieve this

If the plans are widely successful at loweringgoal.

soil water salinity, pickleweed acreage may be

lost. However, implementation of this action It could also benefit pickleweed to receive a
will not result in additional effects to federally short, shallow, summer irrigation. Because of
protected species beyond those previouslynosquito abatement restrictions, these irriga-
identified in the 1981 biological opinion for tions can be impossible for hunting clubs with-

the project area. out full-time managers. The water manager
could make these difficult manipulations,
Water Manager Program resulting in improved pickleweed habitat.

This action may have significant incrementalS. h : | of the Water M
effects over the original SMPA as it has been Ince the primary goal ot the yvater viahager
Program is to ensure appropriate water man-

implemented. TheBiological Assessment for - ; : -
agement to limit peaks in soil water salinity,

the Plan of ProtectiofDWR 1984) addressed there is th tential for | £ pickl dand
the effects of the implementation of the man- €re IS Ine potentialtor 0ss ot pickieweed an

agement plans. Shellhammer addressed th MHM.hablt'at. However: |mplgmentat|on of
I is action will not result in additional effects

worst case scenario, and postulated that if al :
the hunting clubs were managed with maxi- o federally protected species beyond those
previously identified in the 1981 biological

mum effectiveness, that “the future of the®™ 7" for th act
mouse in the Suisun Marsh is dubious” (Har-oIOInlon orthe project area.
vey and Stanley 1980). TH&ological Assess- Joint Facilities P
ment for the Plan of Protectio(DWR 1984) oiht-use Faciiities Frogram _
acknowledged that full compliance with the SMHM may be affected by the creation of new
management p|ans was not ||ke|y, but recom.CWCUlauon ditches. Potential effects would be
mended that DFG lands be set aside as préiamage to, or fragmentation of, habitat due to
ferred SMHM habitat to assure the mouse's€xcavation of new ditches. Excavated material
survival in the marsh. In fact, there has notwould not be placed on any sensitive habitats
been full compliance with the water manage-Or on the waterside of levees. S|c_)0|l is ty_plca_lly
ment plans, so the potential effects of thosélaced on the crown of an adjacent interior
plans have not been rea”zed, and the SMHMevee If there are no ad]acent Interior |eveeS,

continues to inhabit the managed wetlands ofh€ material may be exported by truck and
the marsh. placed on the crown of exterior levees or in

low pond bottom areas to raise elevation.
It is not known how many hunting clubs are Adherence to all measures described in the

Current'y Vegetated W|th pickleweed’ howRGP during maintenance and COI‘]StI’UCtiOI‘I
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should avoid adversely affecting this endan- Critical Habitat

gered species. Implementation of this action

will not result in additional effects to federally There is no designated critical habitat for the

protected species beyond those previouslgalt marsh harvest mouse in the project area.

identified in the 1981 biological opinion for

the project area. Existing Environment and Cumulative
Effects

SMHM habitat may be positively affected in

areas where current drainage facilities canno€urrent and ongoing (human-caused) negative

effectively remove water. Poor drainage facili- effects to the SMHM and its habitat in Suisun

ties can result in the occurrence of the manageMarsh include the following.

ment problems discussed in the preceding

“Managed Wetlands Improvement Fund” sec- < Habitat patches tend to be small, frag-

tion. mented, and isolated from one another.
Portable Pumps Program * Management of diked wetlands,
Implementation and operation of the portable including nontidal flooding regimes.

drainage pumps in conjunction with the Water

Manager Program would enhance and sustain * Managed wetland work activities, such

a diverse assemblage of wildlife habitat as ground manipulation like ditching,

throughout the Suisun Marsh. This action will discing, and burning.

allow managers to maintain appropriate water . o

management levels during critical growth peri-  * Mosquito abatement activities.

ods, thus providing a net benefit to wetlands

and wetland-dependent wildlife of the marsh. ¢ Water quality considerations, espe-
cially Mercury contamination.

SMHM habitat may be positively affected in

areas where current drainage facilities cannot ¢ Take by domestic cats from the Lawler

effectively remove water. Poor drainage facili- Ranch subdivision and the release of

ties can result in the occurrence of the manage- feral cats.

ment problems addressed in the preceding

“Managed Wetlands Improvement Fund” sec-1he immediate and long-term effects of wet-
tion. land management activities on the SMHM are

not quantitatively known. However, manage-
There is the potential that use of pumps forment of the diked wetlands in Suisun Marsh
more rapid drainage followed by leach cycleshas occurred for decades, and the SMHM con-
may reduce soil water salinity and changetinues to inhabit these wetlands. Further stud-

areas currently vegetated with pickleweed tdes are necessary to better assess the effects of
less salt-tolerant vegetation. However, imple/nanagement on SMHM and to devise actions

mentation of this action will not result in addi- that will provide seasonal waterfowl habitat, as

tional effects to federally protected specieswell as habitat for the SMHM.

beyond those previously identified in the 1981

biological opinion for the project area. All Wetland losses through such actions such as
work activities would adhere to the specialdiking, back-filling, and filing of tidal and

conditions and the limitations of SRCD’s RGP. coastal marshes have had the greatest negative
effect on the SMHM.
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Conclusion and Determination

Although management actions in Amendment
Three may have adverse effects on SMHM,
they are not expected to be substantially
greater than those already present under cur-
rent management. The RGP allows much more
habitat manipulation than is currently done in
the marsh, and any increase above current lev-
els will certainly be within the limits of the
RGP. Compliance with mitigation require-
ments will provide and maintain habitat for the
SMHM. Further studies are recommended to
assure that SMHM will continue to inhabit the
privately owned diked wetlands.
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Suisun Shrew,Sorex ornatus sinuosus

Status with coyote brush Baccharis pilularig and
grasses.
The Suisun shrew is a DFG California species
of special concern and a federal species of spdn Suisun and San Pablo bays, Williams (1983)
cial concern. As such, the species has no offifound that most of the upland areas adjacent to
cial State or federal status, though it isSuisun shrew habitat were sparsely vegetated
considered in Environmental Assessmentsgdikes which could not support a population
Environmental Impact Reports, and Environ-during prolonged flooding. Hays (1990) found
mental Impact Statements. Very little is knownthat several vegetation types were used by
about the Suisun shrew, as there have beeshrews, but generally, they seemed to prefer
very few recent captures, and the historical lit-clumps of Salicornia and Jaumeain the fall,
erature is limited. and were most often found ifriglochinin the
winter and early spring.
Distribution
The extent to which Suisun shrews use diked
The Suisun shrew is confined to tidal andwetlands is unknown. Most documented cap-
brackish marsh communities of the northtures were from tidal marshes, so it appears
shores of San Pablo and Suisun bays, fronthat the Suisun shrew prefers tidal over diked
Sonoma Creek in Sonoma County on the wesinarshes (WESCO 1986). A study by WESCO
and eastward to about Collinsville in Solano(1986) postulated that shrew populations in the
County (Williams 1983). There have been nodiked marshes may be limited by the relative
documented captures in diked wetlands (Ruddinavailability of invertebrate prey, and that

1955). management activities such as mowing, disc-
ing, and prolonged flooding, may limit shrew
Habitat use of the diked wetlands to a seasonal basis.
The shrew typically inhabits the margins of General Ecology

middle elevation saltwater or brackish

marshes, characterized by cordgraSpartina The Suisun shrew is a small insectivore (95 to
sp.), pickleweed Ralicornia sp.), and gum 105 mm total length), with a long pointed ros-
plant Grindeliasp.). The structure of the habi- trum, visible external ears, and a well-devel-
tat appears to be more important than the spesped scaly tail. It preys on small insects and
cies composition of the plant community. Thecrustaceans. The pelt is usually very dark,
shrew seems to require areas of fairly constardlmost black, with a clove-brown underside.
soil moisture with dense, low-lying plant The venter coloration is the one field charac-
cover, abundant invertebrates, and where driftteristic used to differentiate it from the Califor-
wood and other litter is available above thenia shrew,S. o. californicus which is silver-
mean high tide line for nesting and foraginggray on its underside, and occurs within the
(WESCO 1986; Williams 1983). Upland refu- marsh habitat of the Suisun shrew.

gia are essential for escape from inundation.

Hadaway and Newman (1971) capturedSuisun shrews are active both day and night,
shrews most often at the interface betw&ah  with activity patterns changing with season
icornia marsh and upland levees vegetatecand reproductive condition, but nocturnal
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activity predominates, especially during thefor Suisun shrews in 1985 and 1986 (WESCO

breeding season. 1986), also captured only one shrew in Suisun
Marsh. This shrew, captured in tidal wetlands

Most breeding occurs from early springalong Suisun Slough, was determined to be a

through May, by shrews born early the previ-California shrew.

ous year. Males compete for females, and

aggregations of shrews are formed, with aHays (1990) trapped 161 ornate shrews in the

harem of females and one dominant maldidal marsh at Rush Ranch, in north-central

(Hays 1990). A second breeding effort maySuisun Marsh. These shrews displayed numer-

occur in September, probably by shrews borrous color morphs from the typical gray venter

in late summer of the previous year. Nests ar®f S. 0. californicugo the deep brown typical

built of plant material and paper scraps and aref S. 0. sinuosysand were considered to be an

placed under or in driftwood found along the interbreeding population. Over the last 20

high tide line. The nest is small (less than twoyears, several shrews have been captured dur-

inches in diameter), cup-like, and usuallying efforts to trap salt marsh harvest mice in

domed. Gestation for related species is abouhe Suisun Marsh, but these were identified

20 days and litters average about five young. lonly asSorexor Sorex ornatus

is assumed that the gestation and litter size in

the Suisun shrew is about the same. Females Project Impacts

begin weaning the young at 16 days, and the

process is completed by day 25. The youngrhe following Amendment Three actions are

remain in the nest for up to five weeks, andnot expected to have any effects on the Suisun

then disperse (WESCO 1986). shrew.

Shrews usually live less than one year, though + Morrow Island and Lower Joice Island
some may live into their second year. Few sur- fish screens.

vive to their second winter; 18 months is about

the maximum life span of Suisun shrews < Roaring River Distribution System
(WESCO 1986). turnout repairs.

Occurrence in the Project Area However, there would be fewer benefits from
increased drainage capability, such as shorter
Historically, Suisun shrews were known from hydroperiod, shallower flooding, and revegeta-
a number of Suisun Marsh localities. Museumtion of bare areas.
specimens of Suisun shrews were taken from
Cordelia salt marsh, 1.5 miles southwest ofMaking Salinity Standards Consistent with
Suisun, Grizzly Island, Van Sickle Island, andthe 1995 Water Quality Control Plan

Suisun City. The potential effects to special status species
were addressed in the Environmental Report
Surveys during the early and mid-1980s identi-(Appendix 1) of theWater Quality Control
fied only one Suisun shrew, which was foundpjan for the San Francisco Bay/Sacramento-
dead on the road near DFG headquarters (Willggn Joaquin Delta Estuar@SWRCB 1995).
iams 1983). During this 1983 survey for The SWRCB concluded that the standards
shrews, only one live shrew, identified as ashould preserve a salinity gradient within the
California shrew S. o. Californicus was unmanaged tidal marshes of the estuary,
trapped near Collinsville. A trapping survey jncluding Suisun Marsh. In the managed wet-
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lands, the conditions should remain the sameause habitats to change from pickleweed to
in the eastern marsh and may become slightlyegetation that is less salt tolerant. However,
more fresh in the western marsh. The proposetnplementation of this action will not result in
increases in freshwater outflow are within theadditional effects to SMHM habitat (and the
historical salinity ranges and are not expecteduisun shrew) beyond those previously identi-
to adversely affect the shrew. fied in the 1981 biological opinion (USFWS
1981) for the project area. Effects on the
The proposed Amendment Three channemouse were addressed in the 1981 biological
salinity standards should not affect the naturabpinion and a mitigation plan for this species
(east-west and north-south) salinity gradient invas developed (see “Mitigation and Monitor-
the marsh. The salinity standards are uppeing”). Fulfillment of this obligation will miti-
limits, as are those required by SWRCB permitgate potential effects on the mouse and the
conditions in Order WR 98-9. These standardshrew. The Suisun Marsh ECAT will ensure
do not establish lower salinity limits. Except in mitigation compliance. All work activities
very wet years, channel water salinity will be would adhere to the special conditions and the
higher in the western marsh, as expected unddimitations of SRCD’s RGP.
the natural gradient. In addition, the original
SMPA and water right permit standards do notSuisun shrew habitat may be positively
interfere with the natural gradient because theyaffected in areas where current drainage facili-
provide for defined “deficiency periods” with ties cannot effectively remove water. Poor
relaxation of standards. These standards allowrainage facilities can result in the occurrence
for increased salinity in the western marsh dur-of the following management problems.
ing drier years as would occur under a natural

salinity gradient. » The extension of the length and depth

of soil submergence. This is detrimen-
Converting S-35 and S-97 to Monitoring tal to pickleweed as well as many other
Stations wetland plants and shrews.

By converting S-35 and S-97 to monitoring _ .
stations, channel water salinity in the western ¢ Deep water in ponds due to periods of

marsh would, at times, be higher than Order heavy winter and spring rains, high
WR 98-9 standards. Tidal wetlands could ben- tides, or high Delta outflow. High

efit from increased channel water salinities water levels cause inundation of shal-
during these periods of higher channel water lowly flooded emergent vegetation,
salinities. This could benefit shrew habitat pond margins, and upland areas that
within tidal areas of the marsh. provide shrew refugia within the man-

aged wetlands.
Managed Wetland Improvement Fund

It is not known whether the shrew occurs in
diked wetlands. If it does, it would most likely
co-occur with the SMHM in pickleweed-domi-
nated habitats. Suisun shrew habitat may be
adversely affected if managers of ponds that
currently provide shrew habitat use improved
fill-and-drain capability to change their man-
agement regime to include leaching cycles and
longer hydroperiods. These changes could

» Ponding of drainage water resulting in
high evaporative losses and the accu-
mulation of salts within the soil. If salts
accumulate to levels above those char-
acteristic of Suisun Marsh, vegetation
dies back and the amount of bare
ground increases. If increases in bare
ground occur in shrew habitat, the hab-
itat value decreases as the habitat frag-
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ments. These areas will not revegetate scape scales and does not explain patterns at
until soil water salinities are reduced to the scales relative to this project.
levels capable of supporting plant life.

Updating Management Plans

Drought Response Fund If the plans are widely successful at lowering
It is not known whether the shrew occurs insoil water salinity, pickleweed acreage may be
diked wetlands. If it does, it would most likely lost. However, implementation of this action
co-occur with the SMHM in pickleweed-domi- will not result in additional effects to SMHM
nated habitats. Increased discing could havéabitat (and the Suisun shrew) beyond those
direct effects on the Suisun shrew if areagpreviously identified in the 1981 biological
occupied by the shrew are destroyed. How-opinion for the project area. All work activities
ever, implementation of this action will not would adhere to the special conditions and the
result in additional effects to SMHM habitat limitations of SRCD’s RGP.
(and the Suisun shrew) beyond those previ-
ously identified in the 1981 biological opinion Water Manager Program
fOI’ the prOjeCt area. All WOI’k aCt|V|t|eS WOUId |f the ShreW inhabits the managed Wetiands’
adhel’e to the SpeC'aI Cond|t|0n5 and the ||m|ta‘this action may have Significant incrementai
tions of SRCD’s RGP. effects over the original SMPA as it has been
implemented. If the Water Manager Program is
The Drought Response Fund would only beyidely successful at lowering soil water salin-
triggered if the criteria are met. Therefore, if ity in the managed wetlands, pickleweed habi-
the deficiency standards are exceeded at S-ts for the shrew will be lost. It is not known
or S-35 in less than two months during onénow many hunting clubs are Currentiy vege-
year, there will be no negative effects to shrewigted with pickleweed, how many are inhab-

habitat in managed wetland areas. ited by the Suisun shrew, how many will
choose a management plan that may result in

Establishing Criteria for September the loss of shrew habitat, or how many will

SMSCG Operations choose a management plan that will result in

Historically, the Suisun shrew was known tothe creation or improvement of shrew habitat.
occur in tidal marsh areas within SuisunSome hunting clubs in the marsh purposely
Marsh, and it is assumed to be extant there:manage for” pickleweed, and these will prob-
This environment is influenced by SMSCG ably continue to do so. Management for pick-
operations. leweed is best accomplished with a short
hydroperiod and quick drainage at the end of
The important factor with regard to the tidal waterfowl season, and the Water Manager Pro-
wetlands is that September SMSCG operationgram could help hunting clubs achieve this
will not result in increased depth and durationgoal.
of flooding on tidal marsh surfaces. Changes
in water elevations and related changes in soilt could also benefit pickleweed to receive a
redox potential and biological interactions areshort, shallow, summer irrigation. Because of
known to be controlling mechanisms in marshmosquito abatement restrictions, this can be
plant pattern and dynamics. The traditionalimpossible for hunting clubs without full-time
view that salinity regimes are the controlling keepers and managers to implement. The
mechanism of marsh spatial pattern andvater manager could make these difficult
dynamics only holds true on the broadest landmanipulations, resulting in improved pick-
leweed habitat.

48



Chapter 5: Mammals

Since the primary goal of the Water Managerceding “Managed Wetland Improvement
Program is to ensure appropriate water manFund” section.

agement, which would limit peaks in soil

water salinity, there is the potential for loss of Portable Pumps Program

pickleweed and shrew habitat. However,jmplementation and operation of the portable

implementation of this action will not result in drainage pumps in conjunction with the Water

additional effects to SMHM habitat (and the Manager Program would enhance and sustain

Suisun shrew) beyond those previously identin diverse assemblage of wildlife habitat

fied in the 1981 biological opinion for the throughout the Suisun Marsh. This action will

prOjeCt area. All work activities would adhere allow managers to maintain appropriate water

to the SpeCial conditions and the limitations Ofmanagement levels during critical growth peri_

SRCD’s RGP. ods, thus providing a net benefit to wetlands
and wetland-dependent wildlife of the marsh.

Joint-use Facilities Program

It is not known whether the shrew occurs inDuring periods of heavy winter and spring

diked wetlands. If it does, it would most likely rains, high tides, or high Delta outflow, pond

co-occur with the SMHM in pickleweed-domi- water elevations can rise to undesirable levels

nated habitats. for extended periods of time. The operation of
portable pumps will increase the capability of

The Suisun shrew may be affected by the crewetland managers to avoid excessively high

ation of new circulation ditches. Potential water levels, and prevent inundation of shal-

effects would be damage to, or fragmentatiodowly flooded emergent vegetation, pond mar-

of, habitat due to excavation of new ditches.gins, and upland area that provide shrew

Excavated material would not be placed onrefugia within the managed wetlands.

any sensitive habitats or on the waterside of

levees. Spoll is typically placed on the crown Critical Habitat

of an adjacent interior levee. If there are no

adjacent interior levees, the material may belhere is no designated critical habitat for the

exported by truck and placed on the crown ofSuisun shrew in the project area.

exterior levees or in low pond bottom areas to

raise elevation. Existing Environment and Cumulative

Effects

Implementation of this action will not result in

additional effects to the habitat of the SMHM Assuming that the Suisun shrew occupies the

(and the Suisun shrew) beyond those previsame habitats as the SMHM, effects on the

ously identified in the 1981 biological opinion mouse would also affect the shrew. Current

for the project area. All work activities would and ongoing (human-caused) negative effects

adhere to the special conditions and the limitato the SMHM and its habitat in Suisun Marsh

tions of SRCD’s RGP. include the following.

Suisun shrew habitat may be positively <« Habitat patches tend to be small, frag-

affected in areas where current drainage facili- mented, and isolated from one another.

ties cannot effectively remove water. Poor

drainage facilities can result in the occurrence ¢ Management wetland work activities,

of the management problems listed in the pre- such as ground manipulation like ditch-
ing, discing, and burning.
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* Mosquito abatement activities. shrew, how management activities affect the

shrew, and how to successfully combine man-

* Water quality considerations, espe-  agement for waterfowl habitat and mainte-
cially Mercury contamination. nance of shrew habitat.

» Take by domestic cats from the Lawler
Ranch subdivision and the release of
feral cats.

The immediate and long-term effects of wet-
land management activities on the SMHM and
Suisun shrew are not quantitatively known.
However, management of the diked wetlands
in Suisun Marsh has occurred for decades, and
the SMHM continues to inhabit these wet-
lands. Further studies are necessary to deter-
mine if diked wetlands are used by the shrew,
and if so, to assess the effects of diked wetland
management on the shrew and devise actions
that will provide seasonal waterfowl habitat, as
well as habitat for the shrew.

Wetland losses through such actions such as
diking, back-filling, and filling of tidal and
coastal marshes have had the greatest negative
effect on the shrew.

Conclusion and Determination

Until more is learned about habitat utilization
by the Suisun shrew, it is difficult to assess the
effects of Amendment Three actions on the
shrew. The amendment is not expected to have
substantial effects on the tidal wetlands, which
is probably the primary habitat for the shrew in
the marsh. If the shrew is a regular inhabitant
of the managed wetlands, Amendment Three
actions may have some negative effects, but
they are not expected to be substantially
greater than those already present under cur-
rent management. The RGP allows much more
habitat manipulation than is currently done in
the marsh, and any increase above current lev-
els will certainly be within the limits of the
permit. Further studies are recommended to
determine what habitats are inhabited by the
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Greater Western Mastiff Bat, Eumops perotis californicus

Status General Ecology

The greater western mastiff bat is classified ag he greater western mastiff bat is North Amer-
both a State and federal species of special conea’s largest species of bat. Forming small col-
cern. onies, both sexes remain together year-round
(Jameson and Peeters 1986). They must drop
Distribution from a height to take flight and are swift flyers
but possess poor maneuverability. Greater
Greater western mastiff bats occur from thewestern mastiff bats are active year-round,
southwestern United States, south to centrdimited only when temperatures drop below
Mexico. Their distribution in California is not about 5 °C (34 °F). Foraging takes place at
well understood, however, they are known tohigh elevations (600 to 700 m) (Jameson and
occur from San Francisco east to the Sierr&Peeters 1986) with distances from the colony
Nevada and, from there, throughout the southsometimes exceeding 24 km (14.9 mi).
ern half of the State (Hall 1981). Recently Because foraging may last up to six or seven
western mastiff bats have also been observedlaours, night roosts are rarely used. Mating
few miles from the Oregon border (Piersontakes place in the later winter and early spring
1998). Individuals appear to make local seawith one young born during the summer.
sonal movements but are otherwise mostly res-
ident throughout California (Jameson andThe species is declining, mostly due to loss of
Peeters 1988). roost sites to urban and suburban expansion,
dam development, and other activities that
Habitat affect cliff habitat. Most known building colo-
nies in the Los Angeles basin have been
The greater western mastiff bat is an uncom+emoved by pest control operations. Other
mon species with a distribution likely depen- potential threats include recreational climbing
dent on significant rock features. A variety of at roost sites and grazing and/or pesticide use
habitats may be occupied, from desert scrub tin foraging areas.
the ponderosa pine belt. Greater western mas-
tiff bats tend to roost in arid regions high General threats to greater western mastiff bats
above the ground, primarily in the crevices ofinclude activities that affect cliff faces and
vertical cliffs (usually granite or consolidated rock outcrops, and pest control operations or
sandstone) and in broken terrain with expose@ther disturbances where the animals occur in
rock faces. They may also occur occasionallyor around buildings.
in high buildings, tree canopies and tunnels.
Roost sites may change from season to season. Occurrence in the Project Area

Foraging mostly occurs in broad open areadhe occurrence of greater western mastiff bats
including dry desert washes, flood plains,in the project area is not well understood. Cliff
chaparral, oak woodland, open ponderosa pinkabitat is not available, however several stands
forest, giant sequoia and red fir forest, andof tall trees are present which may provide
grassland (Pierson 1998). roost sites in some years. Because the project
area lies within an extensive marsh where
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insect concentration and abundance may be ¢ Update Management Plans.

high, roosting bats would probably also use the

area to forage. In addition, bats breeding else- ¢ Joint-use Facilities Program.

where in the vicinity may visit the project area

to forage. Those individuals making small Though the project area contains potentially

migratory movements from outside the regionsuitable breeding and foraging habitat for

could also potentially use the marsh for tempo-greater western mastiff bats, proposed actions

rary foraging and roosting. are not expected to alter foraging efficiencies
or roosting habitat and, therefore, are not

Project Impacts expected to affect the bats.

The following actions included in Amendment Critical Habitat
Three are not expected to affect greater west-
ern mastiff bats. There is no designated critical habitat for
greater western mastiff bat in the project area.
» Salinity standards consistent with the
1995 Water Quality Control Plan. Existing Environment and Cumulative
Effects
» Converting S-35 and S-97 to monitor-
ing stations. Because the distribution of roosting or forag-
ing greater western mastiff bats in Suisun
» Operation and maintenance of Existing Marsh is not well known, cumulative effects
Facilities. are difficult to estimate. Current on-going
potential (human-caused) negative effects to
» Establishing criteria for September greater western mastiff bats and their habitats
SMSCG operations. in Suisun Marsh could include but may not be
limited to the following.
» Morrow Island and Lower Joice Island

fish screens. » Degradation or loss of possible roost
sites.
* Roaring River Distribution System
turnout repair. » Direct human disturbance.
* Water Manager Program. » Pesticide exposure through the food
web.

* Portable Pumps Program.
Conclusion and Determination
* Drought Response Fund.
Amendment Three actions are not expected to
* Managed Wetlands Improvement negatively affect greater western mastiff bats.
Fund.

e 75/25 Cost-share Program.

* 50/50 Cost-share Program.
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Small-footed Myotis Bat, Myotis ciliolabrum melanorhinus

Status approximately November to March (Zeiner

1990). They may, however, awaken periodi-

The small-footed myotis is classified as a fed-cally during hibernation and move about in the
eral species of special concern. roost.

Distribution General threats to small-footed myotis include
mine closures, recreational caving, some forest
Four subspecies of small-footed myotis aremanagement practices, activities that affect
recognized in the United States, one of whichgliff faces and rock outcrops, and pest control
M. c. melanorhinusoccurs in California (Hall operations or other disturbances where the ani-
1981). Small-footed myotis are found on bothmals occur in or around structures.
sides of the Sierra Nevada below about 2,700
meters, with the exception of the coastal red- Occurrence in the Project Area
woods (Jameson and Peeters 1988).
The presence of small-footed myotis in the
Habitat project area is not well understood, however,
because some breeding habitat is present there
Small-footed myotis occur in deserts, chaparand elsewhere in the vicinity, small-footed
ral, riparian zones, and western coniferous formyotis may inhabit the area during parts of the
est, most commonly above the pinon-juniperyear. Roosting individuals would also be
zone. Roosting occurs singly or in small expected to forage in the project area due to
groups. Habitats include caves, mines, buildthe relatively high insect abundance normally
ings, cliff and rock crevices, and sometimesassociated with marshes. Additionally, during
the undersides of tree bark and bridges. Foragall migratory movements small-footed myotis
ing mostly takes place over water and infrom elsewhere in the State might pass through
wooded areas. the marsh during which time they may forage
and roost in the project area.
General Ecology
Project Impacts
Activity peaks about 30 minutes after emer-
gence immediately following sunset and againThe following actions included in Amendment
two to three hours later. Small-footed myotisThree are not expected to affect small-footed
feed on a variety of small flying insects, myotis.
including moths, flies, and beetles. Requiring
more water than most other bats, they can be + Salinity standards consistent with the
found drinking shortly after emergence. 1995 Water Quality Control Plan.

Copulation takes place in the fall. Females < Converting S-35 and S-97 to monitor-
form small maternity colonies and bear a sin- ing stations.

gle young sometime in May or June. The

young are usually able to fly by mid August * Operation and maintenance of Existing
(Zeiner 1990). Small-footed myotis have a Facilities.

high cold tolerance but do hibernate from
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» Establishing criteria for September tis and their habitats in Suisun Marsh could
SMSCG operations. include but may not be limited to the follow-

ing.

* Morrow Island and Lower Joice Island
fish screens.

* Roaring River Distribution System
turnout repair.

* Water Manager Program.
* Portable Pumps Program.

* Drought Response Fund.

Degradation or loss of possible roost
sites.

Direct human disturbance.

Pesticide exposure through the food
web.

Conclusion and Determination

Amendment Three actions are not expected to
* Managed Wetlands Improvement negatively affect small-footed myotis.

Fund.
e 75/25 Cost-share Program.
* 50/50 Cost-share Program.
» Update Management Plans.
» Joint-use Facilities Program.

Though the project area contains potentially
suitable breeding and foraging habitat for
small-footed myotis, proposed actions are not
expected to alter foraging efficiencies or roost-
ing habitat and, therefore, are not expected to
affect the bats.

Critical Habitat

There is no designated critical habitat for the
small-footed myotis bat in the project area.

Existing Environment and Cumulative
Effects

Because the distribution of roosting or forag-
ing small-footed myotis in Suisun Marsh is not
well known, cumulative effects are difficult to

estimate. Current on-going potential (human-
caused) negative effects to small-footed myo-
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Long-eared Myotis Bat, Myotis evotis

Status General threats to long-eared myotis include
mine closures, recreational caving, some forest
The long-eared myotis is classified as a federainanagement practices, activities that affects

species of special concern. cliff faces and rock outcrops, and pest control
operations or other disturbances where the ani-
Distribution mals occur in or around structures.
Long-eared myotis are widespread in Califor- Occurrence in the Project Area

nia with the exception of the southeastern

desert and Central Valley (WBWG 1998). TheThe presence of long-eared myotis in the

species is, however, believed to be uncommomproject area is not well understood, however,

throughout most of its range (Zeiner 1990) andbecause some breeding habitat is present there

seldom occurs in large numbers (Jameson anand elsewhere in the vicinity, long-eared myo-

Peeters 1986). tis may inhabit the area during parts of the
year. Roosting individuals would also be

Habitat expected to forage in the project area due to

the relatively high insect abundances normally

Long-eared myotis are usually associated wittassociated with marshes. Additionally, during

coniferous forest, but also occur in semiaridfall migratory movements long-eared myotis

shrubland, sage, chaparral, and agriculturalirom elsewhere in the State might pass through

areas. Roosting occurs under exfoliated tre¢he marsh during which time they may forage

bark, within hollow trees, caves, mines, cliff and roost in the project area.

crevices, rock outcrops and sometimes in

buildings and under bridges (WBWG 1998). Project Impacts

Foraging habitat includes open and wooded

areas. The following actions included in Amendment
Three are not expected to affect long-eared

General Ecology myotis.

Long-eared myotis are distinguished from the + Salinity standards consistent with the
fringed myotis Myotis thysanodgsby their 1995 Water Quality Control Plan.
long glossy black ears, and lack of distinct uro-

patagial fringe. Emergence usually occurs well « Converting S-35 and S-97 to monitor-

after dark. Long-eared myotis are low flyers ing stations.

gleaning insects from tree foliage, rocks and

off the ground. * Operation and maintenance of Existing
Facilities.

Long-eared myotis are not believed to form
maternity colonies (Jameson and Peeters

Establishing criteria for September

1986). A single young is born usually in June. SMSCG operations.
Hibernation in the winter is presumed
(WBWG 1998). * Morrow Island and Lower Joice Island

fish screens.
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* Roaring River Distribution System
turnout repair.

* Water Manager Program.

* Portable Pumps Program.

Direct human disturbance.

Pesticide exposure through the food
web.

Conclusion and Determination

* Drought Response Fund. Amendment Three actions are not expected to
negatively affect long-eared myotis.

* Managed Wetlands Improvement
Fund.

e 75/25 Cost-share Program.
* 50/50 Cost-share Program.
» Update Management Plans.
» Joint-use Facilities Program.

Though the project area contains potentially
suitable breeding and foraging habitat for
long-eared myotis, proposed actions are not
expected to alter foraging efficiencies or roost-
ing habitat and, therefore, are not expected to
affect the bats.

Critical Habitat

There is no designated critical habitat for the
long-eared myotis bat in the project area.

Existing Environment and Cumulative
Effects

Because the distribution of roosting or forag-
ing long-eared myotis in Suisun Marsh is not
well known, cumulative effects are difficult to

estimate. Current on-going potential (human-
caused) negative effects to long-eared myotis
and their habitats in Suisun Marsh could
include but may not be limited to the follow-

ing.

» Degradation or loss of possible roost
sites.
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Fringed Myotis Bat, Myotis thysanodes

Status Roosting fringed myotis are easily disturbed.
General threats to the species include mine
The fringed myotis is classified as a federalclosures, recreational caving, some forest man-

species of special concern. agement practices, activities that affects cliff
faces and rock outcrops, and pest control oper-
Distribution ations or other disturbances where the animals

occur in or around structures.
Fringed myotis occur throughout California
except for the Central Valley and Colorado and Occurrence in the Project Area
Mojave deserts (Zeiner 1990).
The presence of fringed myotis in the project
Habitat area is not well understood, however, because
some breeding habitat is present there and
Habitats most commonly include oak and juni-elsewhere in the vicinity, fringed myotis may
per woodlands, but also hot desert scrublandnhabit the area during parts of the year. Roost-
grassland, xeric woodland, sage-grass stepp@g individuals would also be expected to for-
mesic old growth forest, and multi-age subal-age in the project area due to the relatively
pine coniferous and mixed-deciduous foreshigh insect abundances normally associated
(WBWG 1998). with marshes. Additionally, during fall migra-
tory movements fringed myotis from else-
Maternity and night roosting habitat includeswhere in the State might pass through the
caves, buildings, underground mines, rockmarsh during which time they may forage and
crevices and cliff faces, bridges and treesroost in the project area.
including giant sequoias (WBWG 1998).
Hibernating colonies have only been observed Project Impacts
in buildings and underground mines.
The following actions included in Amendment
General Ecology Three are not expected to affect fringed myo-
tis.
Fringed myotis occur in colonies numbering
from approximately 10 to 2,000 individuals. » Salinity standards consistent with the
Copulation takes place in the fall with delayed 1995 Water Quality Control Plan.
ovulation, implantation, and fertilization
occurring in early spring. Gestation is 55 days. ¢ Converting S-35 and S-97 to monitor-
One young is born in late June to early July ing stations.
(Jameson and Peeters 1986). The young are
capable of flight at 16 days of age and are fully Operation and maintenance of Existing
volant by 20 days (WBWG 1998). Prey Facilities.
includes beetles, moths, spiders, crickets, har-
vestmen, and a variety of hemipterans < Establishing criteria for September
(WBWG 1998). Extensive migration is not SMSCG operations.
believed to occur.
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* Morrow Island and Lower Joice Island
fish screens.

* Roaring River Distribution System
turnout repair.

* Water Manager Program.
* Portable Pumps Program.
* Drought Response Fund.

* Managed Wetlands Improvement
Fund.

e 75/25 Cost-share Program.
* 50/50 Cost-share Program.
» Update Management Plans.

» Joint-use Facilities Program.

» Degradation or loss of possible roost
sites.

* Direct human disturbance.

» Pesticide exposure through the food
web.

Conclusion and Determination

Amendment Three actions are not expected to
negatively affect fringed myotis.

Though the project area contains potentially

suitable breeding and foraging habitat for

fringed myotis, proposed actions are not
expected to alter foraging efficiencies or roost-
ing habitat and, therefore, are not expected to

affect the bats.

Critical Habitat

There is no designated critical habitat for the

fringed myotis bat in the project area.

Existing Environment and Cumulative
Effects

Because the distribution of roosting or forag-
ing fringed myotis in Suisun Marsh is not well
known, cumulative effects are difficult to esti-

mate. Current on-going potential (human-
caused) negative effects to fringed myotis and

their habitats in Suisun Marsh could include

but may not be limited to the following.
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Long-legged Myotis Bat,Myotis volans

Status Occurrence in the Project Area

The long-legged myotis is classified as a fed-The presence of long-legged myotis in the

eral species of special concern. project area is not well understood, however,
because some breeding habitat is present there
Distribution and elsewhere in the vicinity, long-legged

myotis may inhabit the area during parts of the
Long-legged myotis are distributed throughoutyear. Roosting individuals would also be
California except for the Central Valley and expected to forage in the project area due to
Colorado and Mojave deserts. Most, howeverthe relatively high insect abundances normally
occur above approximately 1,200 metersassociated with marshes. Additionally, during

(4,000 feet) (Zeiner 1990). fall migratory movements long-legged myotis
from elsewhere in the State might pass through
Habitat the marsh during which time they may forage

and roost in the project area.
Long-legged myotis are most commonly found
in coniferous forests, but may also occur sea- Project Impacts
sonally in riparian zones and deserts (WBWG
1998). Roost sites are typically located inThe following actions included in Amendment
abandoned buildings, cliff crevices and in treeThree are not expected to affect long-legged
hollows and under exfoliating bark. Hibernac- myotis.
ula include caves and mines.

» Salinity standards consistent with the
General Ecology 1995 Water Quality Control Plan.

Long-legged myotis emerge early before dark, < Converting S-35 and S-97 to monitor-
probably to forage on early-flying nocturnal ing stations.
insects (Jameson and Peeters 1986). They
become most active three to four hours after « Operation and maintenance of Existing
sunset and remain active throughout the night. Facilities.
Flight is rapid and direct. Feeding occurs in
and around tree canopies and includes moths ¢ Establishing criteria for September
and other soft bodied insects (WBWG 1998). SMSCG operations.
Copulation occurs in autumn with one young
born between approximately May and August. « Morrow Island and Lower Joice Island
fish screens.
General threats to the species include mine
closures, recreational caving, some forestman- < Roaring River Distribution System
agement practices, activities that affects cliff turnout repair.
faces and rock outcrops, and pest control oper-
ations or other disturbances where the animals e« Water Manager Program.
occur in or around structures.
* Portable Pumps Program.
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* Drought Response Fund.

* Managed Wetlands Improvement
Fund.

e 75/25 Cost-share Program.
» 50/50 Cost-share Program.
» Update Management Plans.

» Joint-use Facilities Program.

Conclusion and Determination

Amendment Three actions are not expected to
negatively affect long-legged myotis.

Though the project area contains potentially

suitable breeding and foraging habitat for

long-legged myotis, proposed actions are not
expected to alter foraging efficiencies or roost-
ing habitat and, therefore, are not expected to

affect the bats.

Critical Habitat

There is no designated critical habitat for the

long-legged myotis bat in the project area.

Existing Environment and Cumulative

Effects

Because the distribution of roosting or forag-
ing long-legged myotis in Suisun Marsh is not
well known, cumulative effects are difficult to

estimate. Current on-going potential (human-
caused) negative effects to long-legged myotis

and their habitats in Suisun Marsh could
include but may not be limited to the follow-

ing.

» Degradation or loss of possible roost

sites.

+ Direct human disturbance.

» Pesticide exposure through the food

web.
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Yuma Myotis Bat, Myotis yumanensis

Status between members of the species where their
ranges overlap in the mid- to northwestern,
The Yuma myotis is classified both as a federahortheastern, and eastern parts of California.
and State species of special concern.
General threats include mine closures, recre-
Distribution ational caving, some forest management prac-
tices, activities that affects cliff faces and rock
Six subspecies of Yuma myaotis are recognizedoutcrops, and pest control operations or other
Four of thesel{l. y. saturatusM. y. oxalis M.  disturbances where the animals occur in or
y. sociabilis M. y. yumanens)soccur in Cali- around structures.
fornia (Hall 1981). Yuma myotis occur
throughout California except in the Mojave Occurrence in the Project Area
and Colorado deserts of southeastern Califor-
nia. They occupy a variety of habitats belowThe presence of Yuma myotis in the project
about 3,300 meters (11,000 feet) but are rararea is not well understood, however, because
above approximately 2,560 meters (8,000 feetsome breeding habitat is present there and
(Zeiner 1990). elsewhere in the vicinity, Yuma myotis may
occur during parts of the year. Roosting indi-
Habitat viduals are also expected to forage in the
project area due to the relatively high insect
Yuma myotis inhabit riparian zones, arid scru-abundance normally associated with marshes.
blands, deserts, and open forests and woodAdditionally, during fall migratory move-
lands. Roosts may occur in buildings, minesments, Yuma myotis from elsewhere in the

caves or crevices (Zeiner 1990). State probably pass through the marsh during
which time they may forage and roost in the
General Ecology project area.
Yuma myotis emerge shortly after sunset and Project Impacts

feed mostly on aquatic emergent insects.

Hibernation occurs in some portions of theThe following actions included in Amendment
species range where short migrations may bé&hree are not expected to affect Yuma myotis.
made from higher elevations to preferred

hibernacula. Large maternity colonies of sev- ¢ Salinity standards consistent with the
eral thousand may form in buildings, caves, 1995 Water Quality Control Plan.
mines and bridges. Mating occurs in the fall

with one young born between approximately ¢ Converting S-35 and S-97 to monitor-
late May to mid-June. Yuma myotis may roost ing stations.

with other species including pallid and Mexi-

can freetailed bats. Individuals are known to ¢ Operation and maintenance of Existing

have lived as long as 8.8 years (Zeiner 1990). Facilities.
Yuma myotis strongly resemble the little Criteria for September SMSCG
brown myotis and hybridization may occur Operations.
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Morrow Island and Lower Joice » Degradation or loss of possible roost
Island fish screens. sites.
Roaring River Distribution System » Direct human disturbance.

turnout repair.
» Pesticide exposure through the food

* Water Manager Program. web.
* Portable Pumps Program. Conclusion and Determination
* Drought Response Fund. Amendment Three actions are not expected to

negatively affect Yuma myotis.
* Managed Wetlands Improvement
Fund.

75/25 Cost-share Program.
50/50 Cost-share Program.
» Update Management Plans.
» Joint-use Facilities Program.

Though the project area contains potentially
suitable breeding and foraging habitat for
long-legged myotis, proposed actions are not
expected to alter foraging efficiencies or roost-
ing habitat and, therefore, are not expected to
affect the bats.

Critical Habitat

There is no designated critical habitat for the
Yuma myotis bat in the project area.

Existing Environment and Cumulative
Effects

Because the distribution of Yuma myotis in
Suisun Marsh is not well known, cumulative
effects are difficult to estimate. Current on-
going potential (human-caused) negative
impacts to Yuma myotis and their habitat in
Suisun Marsh could include but may not be
limited to the following.
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Townsend's Big-eared BatCorynorhinus townsendii

Status and bridges. Maternity colonies have been
observed in mines and attics.
The Townsend's big-eared bat is classified
both as a federal and State species of specifddeak activity occurs in the late evening.
concern. Thought to be a moth specialist, Townsend's
big-eared bats forage along habitat edges
Distribution gleaning insects from shrubs and trees. Hiber-
nation occurs from approximately October to
Townsend's big-eared bats are known to occufpril. Males are solitary in the spring during
along the Pacific Coast from British Columbia which time the females form maternity colo-
throughout California and south to Mexico nies. Reproduction occurs before hibernation
(Hall 1981), however, their distribution in Cal- with one offspring born sometime in May or
ifornia is poorly understood (Zeiner 1990; June. The young can fly by three weeks of age
Pierson 1998). and are weaned at about six weeks.

Habitat Though distributed throughout California, the

numbers of Townsend's big-eared bats are
Townsend's big-eared bats mostly inhabitbelieved to be declining rapidly due to human
mesic areas but will use other habitat typedisturbance and loss of suitable roosting habi-
with the exceptions of those in subalpine andat (Zeiner 1990; Pierson 1998). Overall
alpine regions. Elevations of occurrence rangalecline has been estimated at about 55% (Pier-
from sea level to approximately 3,300 metersson 1998). Townsend's big-eared bats demon-
Habitats include coniferous and mixed mesostrate strong site fidelity if undisturbed but
phytic forests, deserts, native prairie, riparianbecause of their extreme sensitivity to distur-
and coastal zones and agricultural areabance, many of the nursery colonies in Califor-
(WBGB 1998). nia' limestone caves and mines have been

severely reduced in number or extirpated.

General Ecology

General threats to the species include mine
In California, two subspecie€£( t. townsendii closures, recreational caving, some forest man-
andC. t. pallescensare recognized (Handley agement practices, activities that affect cliff
1959). Extensive zones of integration betweeraces and rock outcrops, and pest control oper-
these have been observed west of approxiations or other disturbances where the animals
mately 118° west longitude where distinguish-occur in or around structures.
ing the two subspecies is difficult (Pierson
1998). Residency in California is year-round. Occurrence in the Project Area
(Hall 1981).

The occurrence of Townsend's big-eared bats
Townsend's big-eared bats are semi-coloniain the project area is not well understood, how-
forming maternity colonies but sometimesever, because some breeding habitat is present
hibernating singly. Roosting occurs in cavesthere and elsewhere in the vicinity, Townsend's
and cave-like structures such as tunnels, mindsig-eared bats could potentially inhabit the

area. Roosting individuals would also be
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expected to forage in the project area due t@hough the project area contains potentially
the relatively high insect abundances normallysuitable breeding and foraging habitat for

associated with marshes. Townsend's big-eared bats, proposed actions
are not expected to alter foraging efficiencies
Project Impacts or roosting habitat and, therefore, are not

expected to affect the bats.
The following actions included in Amendment
Three are not expected to affect Townsend’s Critical Habitat
big-eared bat.
There is no designated critical habitat for the
» Salinity standards consistent with the Townsend's big-eared bat in the project area.
1995 Water Quality Control Plan.
Existing Environment and Cumulative
» Converting S-35 and S-97 to monitor- Effects
ing stations.
Because the distribution of roosting or forag-
» Operation and maintenance of Existing ing Townsend's big-eared bats in Suisun Marsh
Facilities. is not well known, cumulative effects are diffi-
cult to estimate. Current on-going potential
o Criteria for September SMSCG Opera- (human-caused) negative  impacts to
tions. Townsend's big-eared bat and their habitat in
Suisun Marsh could include but may not be
* Morrow Island and Lower Joice Island limited to the following.
fish screens.
» Degradation or loss of possible roost
* Roaring River Distribution System sites.
turnout repair.
» Direct human disturbance.
* Water Manager Program.
» Pesticide exposure through the food

* Portable Pumps Program. chain.

* Drought Response Fund. Conclusion and Determination

* Managed Wetlands Improvement Amendment Three actions are not expected to
Fund. negatively affect Townsend’s big-eared bat.

75/25 Cost-share Program.
50/50 Cost-share Program.
* Update Management Plans.

» Joint-use Facilities Program.
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Chapter 6
BIRDS
Tricolored Blackbird, Agelaius tricolor
Status Joaquin Valley south to Kern County and sepa-

rately in southern Sacramento County (Bowen
The tricolored blackbird population has and others 1992; Hamilton and others 1995;
declined since at least the 1930s, mostly due t€ook and Hamilton forthcoming). An itinerant
habitat loss (Neff 1937; DeHaven and otherseffort following this occurs in other portions of
1975; Bowen and others 1992; Hamilton andhe Sacramento Valley, including primarily
others 1995, 1997; Cook and Hamilton forth-Glenn and Colusa counties (Hamilton 1998).
coming). Thought to be nearing extinction in A large portion of the population is believed to
the early 1990s, the species became a candoverwinter in the Sacramento-San Joaquin
date for listing under the California Endan- Delta (DeHaven and others 1975) (Cook, per-
gered Species Act and a proposed candidateonal observation; Hamilton and Palaroni, per-
under the federal Endangered Species Acisonal communications, see “Notes”).
Extensive surveys during the 1992 breeding
season, however, demonstrated a larger popu- Habitat
lation than was thought (Bowen and others
1992), prompting withdrawal of listing efforts. Traditional nesting habitat consists of inun-
Data from ongoing population monitoring dated dense cattailyphaspp.) and hardstem
since that time indicates that the species’ popubulrush Scirpus acutus(Neff 1937). In recent
lation continues to decline. The tricoloredyears, the occurrence of colonies in upland
blackbird is presently classified as a Californiahabitats has increased substantially, probably
State Species of Special Concern and a federad response to loss of more traditional sites.
Migratory Non Game Bird of Management Most upland nesting habitat consists of agri-
Concern. cultural grain fields in the San Joaquin Valley

and thickets of Himalaya blackbernR@bus

Distribution procerug in the northern San Joaquin Valley

and Sacramento Valley (Bowen and others
The tricolored blackbird is a California 1992; Hamilton and others 1995; Cook and
endemic. Small colonies have historically beerHamilton forthcoming). Other upland nesting
observed in northern Baja California andhabitats include patches of thistl€ifsium
southern Oregon (Neff 1937), however, nonespp.) and stinging nettldJgtica dioica) (Neff
have been observed recently in Baja and onl\L937; Beedy 1991; Bowen and others 1992,
occasionally are small colonies observed irHamilton and others 1995). Foraging mostly
southern Oregon (Hamilton and others 1995pccurs in upland habitats, especially in dry
Hamilton 1998). Most breeding occurs in Cali- grassland and pastures. Heavily grazed fields
fornia’s Central Valley from April through July are usually not suitable foraging habitat for tri-
(Neff 1937; DeHaven 1975; Bowen and otherscolored blackbirds (Bowen and others 1992;
1992; Hamilton and others 1995). A first Hamilton and others 1995). Winter foraging
breeding effort occurs primarily in the San habitat consists of upland grassy areas and
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shallow wetlands. Winter roosting habitat con-trated food resources within a manageable
sists mostly of dense deep water marshes anmtbmmuting distance from the colony. The size
nearby trees. of the foraging arena, therefore, varies with
colony size and insect abundance. Foraging
Habitat occurring within Suisun Marsh that arenas of successful colonies may range in size
may be used by breeding and roosting tricolfrom a radius of two to three miles to as many
ored blackbirds mostly includes the dense catas eight miles (Bowen and others 1992; Hamil-
tail and bulrush marshes found throughout théon and others 1995; Cook and Hamilton forth-
marsh. Foraging habitat consists primarily ofcoming).
the grassy and herbaceous uplands in the area.
Significant causes of nestling mortality include
General Ecology predation and starvation (Bowen and others
1992; Hamilton and others 1995; Cook and
Tricolored blackbirds resemble redwing black-Hamilton forthcoming). Predation may be
birds (Agelaius phoenicelisn appearance but almost complete in some marsh nesting colo-
display very different breeding behaviors.nies where the young are taken largely by her-
Whereas the redwing blackbird is strongly ter-ons. In contrast, the heavy armoring of the
ritorial during the breeding season, the tricol-Himalaya blackberry protects nesting tricol-
ored blackbird is intensely colonial (Neff ored blackbirds from larger avian and mamma-
1937; DeHaven 1975). Habitat selection islian predators. Mean reproductive success
most likely primarily a function of insect den- rates among colonies in Himalaya blackberry
sities. Colonies, therefore, may occur regularlyhave been the highest observed in recent years.
in some locations but sporadically in others.Juvenile and annual adult survivorship is
Breeding tends to be highly synchronizedunknown.
within colonies where active nest densities
may reach three or more per square meter. The Occurrence in the Project Area
breeding cycle of tricolored blackbirds is rapid
and may be completed in as little as 40 daysBreeding tricolored blackbirds have not been
Clutch size is typically three or four eggs. observed in the Suisun Marsh or nearby Delta
Eggs are laid asynchronously and hatchareas, however, the region has also not been
approximately one day apart following anwell surveyed. Tricolored blackbirds are
incubation period of 13 days (Bowen and oth-observed in nearby areas of the Delta as early
ers 1992). The young fledge at about ten daysas July and may be fall breeders in some years.
of age. Colonies range in size from less thanThe project area has the potential, therefore, to
one hundred to tens of thousands of breedingupport breeding tricolored blackbirds.
adults (DeHaven 1975; Bowen and others
1992; Hamilton and others 1995; Cook andTricolored blackbirds overwinter in the Sacra-
Hamilton forthcoming). mento-San Joaquin Delta, including the Suisun
Marsh (DeHaven and others 1975) (Cook, per-
During the nonbreeding season, tricoloredsonal observation; Hamilton and Palaroni, per-
blackbirds forage on insects, grains, and seedsonal communications, see “Notes”). Large
When provisioning offspring, however, adults numbers observed there indicate the region
forage almost entirely on insects. Large num-inay be especially important for overwintering
bers of grasshoppers may be taken in lateadults and juveniles. Surveys are needed to
spring and summer months. Because tricoloretletter determine the distribution of tricolored
blackbirds are colonial, they require concen-blackbirds in Suisun Marsh.
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Project Impacts birds by inundating nests, or, conversely, by
increasing predation by land-based mammals
The following Amendment Three Actions are following dewatering of nest substrates. How-
not expected to affect the tricolored blackbird. ever, there should be little or no effect to tricol-
ored blackbirds provided they are not present
* Making salinity standards consistent  during project activities.
with the 1995 Water Quality Control
Plan. Large-scale burning and discing during winter
months could also reduce the foraging effi-
» Converting S-35 and S-97 to monitor- ciency of juvenile and adult tricolored black-
ing stations. birds. Smaller scale operations should have
little or no effect on tricolored blackbirds.
* Operation and maintenance of Existing
Facilities. Managed Wetlands Improvement Fund

75/25 Cost-share ProgramThis program
will replace or improve drainage facilities and
allow for better control of hydroperiod and
leaching cycles. Construction activities occur-
ring in or adjacent to active breeding colonies
could cause nest failure and colony abandon-
ment. Water level changes could affect tricol-
ored blackbirds by inundating nests, or,
conversely, by increasing predation by land-
based mammals following dewatering of nest
substrates. However, there should be little or
no effect to tricolored blackbirds provided they
are not present during project activities.

» Establishing criteria for September
SMSCG Operations.

» Morrow Island and Lower Joice Island
fish screens (provided active colonies
are not located at the sites during
installation).

* Roaring River Distribution System
turnout repair (provided active colonies
are not located at the site during
repairs).

* Water Manager Program. 50/50 Cost-share ProgramThis program

will facilitate the construction of water deliver
systems such as ditches in the managed wet-
lands. Construction activities occurring in or
adjacent to active breeding colonies would
cause nest failure and colony abandonment.
However, there should be little or no effect to

Drc.)ught_Response Fun_d tricolored blackbirds provided they are not
This action would prOVIde funds for manage'present during project activities.

ment activities such as discing, creation of V-
ditches, and operation of portable pumpsypdating Management Plans

Ag_thltleftsucE as d(_:lltc?mglandd (g'lsc'l?g. :jn o: This action will fund efforts to write new man-
adjacent o a breeding tricolored biackbird co ‘agement plans for private ownerships in the

ony could cause nesting failure and colony

. ~ " “marsh. While this action in itself will not cause
abandonment. Large-scale burning and d'sc'ngmpacts, activities recommended in the plans

could reduce the food base and foraging effi- o o o
ciency of breeding tricolored blackbirds. Watermay result in increased activities like ditching,

. discing, and leach cycles. Decreases in soil
level changes could affect tricolored black- g y

* Portable Pumps Program.

The following Amendment Three Actions
could affect the tricolored blackbird.
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water salinity should have no affect on tricol- Critical Habitat

ored blackbirds. Construction activities occur-

ring in or adjacent to active breeding coloniesThere is no designated critical habitat for the
could cause nesting failure and colony abantricolored blackbird in the project area.
donment. Water level changes could affect tri-

colored blackbirds by inundating nests, or, Existing Environment and Cumulative
conversely, by increasing predation by land- Effects

based mammals following dewatering of nest

substrates. However, there should be little oBecause the presence of nesting tricolored
no effect to tricolored blackbirds provided they blackbirds in Suisun Marsh is uncertain, as is

are not present during project activities. the distribution of the wintering population,
cumulative effects are difficult to estimate.
Joint-use Facilities Program Large-scale winter habitat changes would have

This action incorporates many of the abovethe potential to significantly affect the species
mentioned management activities and facilitie€ither positively or negatively. Current on-

construction into a plan for the joint-use of 90ing (human-caused) negative impacts to the
facilities by neighboring property owners. tricolored blackbird and its habitat in Suisun

Construction activities occurring in or adjacentMarsh include, but are not limited to, the fol-

to a breeding colony could affect tricolored lowing the following.

blackbirds directly by causing nesting failure

or colony abandonment. Large scale discing ¢ Possible direct human disturbance,

could also affect tricolored blackbirds during including removal of vegetative nest
the nesting season by reducing prey availabil- substrate and water level changes that
ity. Water level changes could affect tricolored inundate breeding colonies or increase
blackbirds by inundating nests, or, conversely, predation.

by increasing predation by land-based mam- _ _
mals following dewatering of nest substrates. * Temporary loss of foraging habitat to

However, there should be little or no effect to discing or burning. Because tricolored
tricolored blackbirds provided they are not blackbirds occur in the Suisun Marsh
present during project activities. during fall and winter months, such
operations at that time may have some,
Because tricolored blackbirds are colonial, the but probably not significant, impacts to
potential for impacts can be high. Impacts to the species unless they involved sub-
tricolored blackbirds would include the direct stantial and important foraging areas.
disturbance of nesting colonies and/or associ-
ated foraging habitat. Activities, whereby peo- Conclusion and Determination

ple or machinery approach active colonies,

may also increase access by predators possibBecause most of the population probably win-
causing abandonment. Plowing, discing, pestiters in the Sacramento-San Joaquin Delta,
cide applications, or other activities thatincluding Suisun Marsh, wide-scale removal
reduce insect availability within the foraging Of foraging habitat could affect overwinter sur-

arena, could reduce foraging efﬁciency ofViVOI’Ship. Because most management activi-
breeding birds. ties would occur during spring and summer

months, there may be little or no impacts to tri-
colored blackbirds provided breeding does not
occur in Suisun Marsh. Should breeding occur
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in Suisun Marsh, management activities that
would directly affect reproductive success
should be postponed until offspring are fully
fledged. Surveys for sensitive species, includ-
ing tricolored blackbird would be conducted
prior to SMPA-funded work activities being

conducted.

Chapter 6: Birds
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Western Burrowing Owl, Athene cunicularia hypugea

Status ored on the head, back, and upper parts of the
wings and white-to-cream with barring on the
The western burrowing owlAthene cunicu- breast and belly. Unlike most owls, the male is
laria hypugea is classified as a State and fed-slightly larger than the female and the females
eral Species of Concern. are usually darker than the males.

Distribution Burrowing owls tend to be opportunistic feed-
ers. Large arthropods, mainly beetles and
The western burrowing owl is found in west- grasshoppers, comprise a large portion of their
ern North America from Canada to Mexico, diet. Small mammals, especially mice, rats,
and east from Texas to Louisiana. In certaingophers, and ground squirrels, are also impor-
areas of its range, it is migratory; this includestant food items. Other prey animals include
the northern areas of the Great Plains andeptiles and amphibians, scorpions, young cot-
Great Basin. Although the burrowing owls in tontail rabbits, bats, and birds, such as spar-
northern California are thought to migrate,rows and horned larks. Consumption of insects
owls within central and southern California areincreases during the breeding season. The bur-

predominantly nonmigratory. rowing owl hovers while hunting, similar to an
American kestrel Kalco sparveriuy After
Habitat catching its prey, it returns to a perch on a

fence post or the ground. Burrowing owls are
Burrowing owls are found in open, dry grass-primarily crepuscular (active at dusk and
lands, agricultural and range lands, and desedawn), but will hunt throughout a 24-hour
habitats often associated with burrowing ani-period.
mals. They can also inhabit grass, forb, and
shrub stages of pinyon and ponderosa pinés their name suggests, burrowing owls nest
habitats. They can be found at elevations rangin burrows in the ground, often in old ground
ing from 200 feet below sea level to 9,000 feet.squirrel burrows or badger dens. They can dig
In California, the highest elevation where thistheir own burrows, but prefer deserted excava-
species is found is 5,300 feet in Lassertions of other animals. They are also known to
County. The owl commonly perches on fenceuse artificial burrows.
posts or on top of mounds outside its burrow.
These owls can be found at the margins of air-Their nesting season begins in late March or
ports and golf courses and in vacant urban lotsApril. The owls often line their nest with an
They are active day and night, but are usuallyassortment of dry materials. Six to eleven eggs

less active in the peak of the day. are laid; the average number of eggs is seven
to nine. Incubation lasts 28 to 30 days and is
General Ecology performed by the female only. The male cares

for the young while still in the nest. At 14 days
The western burrowing owl is a small ground- of age, the young may be seen roosting at the
dwelling owl with a round head that lacks the entrance to the burrow, waiting for the adults
tufts of feathers which are often referred to aso return with food. The young leave the nest
ear tufts. It has white eyebrows, yellow eyes,at about 44 days and begin chasing living
and long stilt-like legs. The owl is sandy col- insects when they are 49 to 56 days old.
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Occurrence in the Project Area holes, the actions included in the proposed 50/
50 Cost-share Program are not expected to
In the Suisun Marsh, burrowing owls have affect this species. It is possible that burrowing
been sighted in upland areas near Collinsvillepwls could be displaced during levee coring
and in the upland area at Rush Ranch. If buractivities, but unlikely. In the Suisun Marsh the
rowing owls populations exist in the Suisunburrowing mammals primarily responsible for
Marsh, it is likely that they occur near upland levee damage are muskra@ndatra zibetlepn
areas around the margins of the marsh wherand beaversGastor canadensjsThe burrows
ground squirrels and associated burrows magpf these aquatic species would not be suitable
occur. for burrowing owls, thus these activities would
not affect them. Ground squirrebpermophius
Project Impacts beecheyl burrows are associated with upland
areas on the periphery of the marsh and thus
The following Amendment Three actions areare only a small contributor to the levee dam-
not expected to affect the western burrowingage within the managed wetlands. Ground
owl. squirrel burrows would be repaired promptly
to prevent levee instability, thus leaving little
* Making salinity Standards consistent opportunity for burrowing owls to become
with the 1995 and 1998 Water Quality established.
Control Plan.
Existing Facilities Operation and Mainte-
» Converting S-35 and S-97 to monitor- nance
ing stations. The operation of the SMSCG, the Lower Joice

o o Island fish screen, the Cygnus Unit, Goodyear
* Establishing criteria for September  gjough Outfall, and the Roaring River Distri-

SMSCG operations. bution System turnout repairs are not antici-
. pated to affect the western burrowing owl. The
* Updating management plans. operation of the Morrow lIsland Distribution
System (MIDS), the Roaring River Distribu-
 Drought Response Fund. tion System (RRDS) will not affect the west-
ern burrowing owl, but the maintenance of the
+ Portable Pumps Program. levee systems of these water conveyance facil-
ities could affect burrowing owls, if present.
* Water Manager Program. Animal burrows in water control levees are a
threat to levee stability and commonly lead to
* Roaring River Distribution System levee failure if left unrepaired. To date, there is
turnout repairs. no record of burrowing owl presence at these
sites, and it is unlikely that levees with animal
* Lower Joice Island fish screen. burrows would be left unrepaired long enough

to allow burrowing owls to establish use.
Managed Wetlands Improvement Fund

There are no anticipated negative effects taoint-use Facilities Program

western burrowing owl from the continued There are no anticipated negative effects to the
implementation of the 75/25 Cost-share PrOWestern burrowing owls from the imp|ementa_
gram. Except for the coring of existing interior tion of the Joint-use Facilities Program activi-
and exterior levees which may have rodentjes, except for coring of existing interior and
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exterior levees as described previously under
the Managed Wetlands Improvement Fund.

Critical Habitat

There is no designated critical habitat for the
western burrowing owl in the project area.

Existing Environment and Cumulative
Effects

There are current and ongoing environmental
considerations which may be affecting the
western burrowing owls the following.

» Loss of open space areas (pastures and
uplands) to agricultural, urban, and
industrial development.

» The ongoing control of burrowing ani-
mals such as ground squirrels, through
the use of poison baits and trapping.

* The loss of individual owls to vehicle
strikes when foraging at night or
migrating.

Conclusion and Determination

None of the Amendment Three actions are
anticipated to affect western burrowing owls in
the Suisun Marsh, except for minimal potential
effects from the coring of rodent holes in
levees. In the Suisun Marsh muskrats and bea-
vers are the most common burrowing animals
causing problems to levee stability. Both of
these species are primarily aquatic and would
not provide suitable burrows for burrowing
owls, but in upland areas where ground squir-
rels occur suitable burrows could exist. How-
ever, it is unlikely that burrowing owls would
establish use in these areas, prior to emergency
repairs being conducted to burrows in the
levee system.
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American Bittern, Botaurus lentiginosus

Status moist grassy and herbaceous uplands may also
serve as foraging habitat.
The American Bittern is on the State Partners
in Flight Watch List and is a federal Migratory General Ecology
Non Game Bird of Management Concern.
American bitterns are territorial and solitary
Distribution breeders (Hancock and Kushlan 1984). Nest-
ing occurs in deep water marshes, where nests
Breeding occurs in North America from Can- are constructed of marsh plants and placed at
ada south to the central United States where ibr just above the water’s surface. Nests may
becomes discontinuous (Hancock and Kushlaalso be constructed on dry ground provided
1984). Local nesting also occurs in Texasdense cover is available. Approximately four
Louisiana, and rarely in Florida and Mexico to five eggs are laid, but sometimes as many as
(Banks and Dickerman 1978, as cited in Hansix or seven. Incubation begins with the first
cock and Kushlan 1984). The American bitternegg and lasts approximately 28 to 29 days. The
has declined as a breeding bird throughouyoung fledge at about 14 days of age. Length
central and southern California coastal andf parental dependency is unknown.
interior marshes due to loss of freshwater wet-
land habitat (Small 1994). Currently the spe-American bitterns are also solitary foragers,
cies is reported as an uncommon resident ieither standing and waiting for prey to
the Sacramento Valley marshes, increasing impproach or slowly walking and searching
number somewhat during fall and winter (Hancock and Kushlan 1984). Their diet is
(Small 1994). diverse but fish are probably very important.
Other food items include amphibians, reptiles,
Habitat insects, crayfish, and small mammals, includ-
ing ground squirrels, mice and rats (Hancock
American bitterns are a bird of fresh andand Kushlan 1984).
brackish water marshes (Hancock and Kushlan
1984; Small 1994). Preferred habitats are bul- Occurrence in the Project Area
rush Scirpusspp.) and cattaillyphaspp.), but
uplands containing tall vegetation may also beThe frequency, number and distribution of
used provided there is adequate cover. PrcAmerican bittern occurring in the Suisun
tected and managed areas with open water afdarsh is not well known because surveys have
very important to wintering American bitterns not been conducted there. Suitable nesting and
(Root 1988). Foraging usually takes place inforaging habitat is available to breeding Amer-
shallow fresh water surrounded by tall vegetaican bitterns in and around the project area, as
tion, but sometimes also in meadows. is winter habitat.

Habitat occurring within Suisun Marsh that Project Impacts

may be used by breeding and foraging Ameri-

can bitterns mostly includes dense cattail and he following actions included in Amendment

bulrush marshes. Shallow flooded areas and@hree are not expected to affect American bit-
terns.
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* Making salinity standards consistent also affect the foraging efficiency of breeding
with the 1995 Water Quality Control  birds
Plan.
50/50 Cost-share Program

* Converting S-35 and S-97 to monitor-  This program will facilitate the construction of
Ing stations. water delivery systems such as ditches in the
managed wetlands. Construction activities
* Operation and maintenance of EXisting could affect American bitterns directly by
Facilities. destroying nests if present at the project site.
Water level changes could affect American bit-
* Establishing criteria for September  terns by inundating nests, or, conversely, by
SMSCG Operations. increasing predation by land-based mammals
following dewatering of nest substrates. Tem-
* Morrow Island and Lower Joice Island porary water level changes could also affect
fish screens. foraging efficiency of breeding birds.

* Roaring River Distribution System Updating Management Plans

turnout repair. This action will fund efforts to write new man-
agement plans for private ownerships in the
marsh. While this action in itself will not cause
impacts, activities recommended in the plans
may result increased activities like ditching,
discing and leach cycles. Because American
bitterns forage in both freshwater and brackish
marshes, decreases in soil water salinity
should not affect them. Ditching and discing
Drought Response Fund could directly affect American bitterns by
This action would provide funds for manage-destroying nests if present in the project area.
ment activities such as diSCing and creation OWater level Changes could affect American bit-
V-ditches. Activities such as diSCing and ditCh'ternS by inundating nests, or, Converse|y’ by
ing could affect American bitterns by destroy-increasing predation by land-based mammals
INg nests. following dewatering of nest substrates.

* Water Manager Program.
* Portable Pumps Program.

The following actions included in Amendment
Three could affect American bitterns.

Managed Wetlands Improvement Fund Joint-use Facilities Program

This action incorporates many of the above-

75/25 Cost-share Program . 2 o
_ _ _ ) mentioned management activities and facilities
This program will replace or improve drainage oty ction into a plan for the joint use of

facilities and allow for better control of hydro- ¢, .ijities by neighboring property owners.

period and leaching cycles. Construction activ-p -ivities may include construction and main-

ities could affect American bitterns directly by (anance of ditches improvements to water

destroying nests should they occur in th€c,niro) structures and common levee coring.

project area. Water level changes could affech qiyities such as ditching and discing could
American bitterns by inundating nests, or, Conzﬂirectly affect American bitterns by destroying
versely, by increasing predation by land-basedhatq should they be present in the project area.

mammals following dewatering of nest sub-\yaer jevel changes could affect American bit-
strates. Temporary water level changes may
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terns by inundating nests, or, conversely, bysubstantially reduce impacts, as would pre-
increasing predation by land-based mammalgroject surveys.
following dewatering of nest substrates.

Potential project impacts to American bitterns
would include the temporary removal of marsh
vegetation and destruction of nests in the
project area due to construction activities and/
or water level changes.

Critical Habitat

There is no designated critical habitat for the
American bittern in the project area.

Existing Environment and Cumulative
Effects

Current on-going (human-caused) negative
impacts to American bitterns and their habitat
in Suisun Marsh potentially include but are not
limited to the following.

» Direct human disturbance, including
removal of vegetative nest substrate
and water level changes that might
directly affect breeding success.

» Decreased foraging efficiency from
temporary loss of shallow water forag-
ing habitat due to drainage operations.

* Potential loss of densely vegetated hab-
itat.

Conclusion and Determination

If American bitterns are in the project area,
Amendment Three actions have the potential
to affect the species through direct destruction
of nests, possible decrease in foraging effi-
ciency, loss of foraging habitat through drain-
age operations, and possible nesting failure
resulting from water level changes. Delaying
activities that would negatively affect Ameri-

can bitterns until young are flighted would
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Aleutian Canada GooseBranta canadensis leucoparela

Status cent City on the northward migration although
several thousand birds are now using pasture
The Aleutian Canada goose was federalljland in south coastal Oregon for several weeks
listed as endangered on 11 March 1967 (32 Fi the spring. The small population of geese
4001), and reclassified as threatened on 1fhat breeds in the Semidi Islands winters
December 1990 (55 FR 51112). A detailedexclusively in coastal Oregon near Pacific
account of the taxonomy, ecology, and biologyCity.
of the Aleutian Canada goose is presented in
the approved recovery plan for this species Habitat
(USFWS 1991).
The Aleutian Canada goose’s major migration
Distribution and wintering areas include coastal areas of
Oregon and northern California and Califor-
The Aleutian Canada Goose is thought to havaia’s Sacramento and San Joaquin valleys. The
historically nested on maritime islands from Aleutian Canada goose migrates between
the Alaska Peninsula, westward along thebreeding and wintering areas from August to
Aleutian Chain, to the Commander and Kuril March. Wintering and migrating Aleutian
islands of Asia. When it was listed in 1967, thegeese forage in harvested corn fields, newly
Aleutian Canada goose was only known toplanted or grazed pastures, or other agricul-
nest on Buldir Island in the western Aleutiantural fields (for example, rice stubble and
Islands. Subsequently, remnant flocks havereen barley). Lakes, reservoirs, ponds, large
been found on Chagulak Island in the eastermarshes, and flooded fields are used for roost-
Aleutians and Kaliktagik in the Semidi ing and loafing (Grinnell and Miller 1944). In
Islands. Recovery efforts in the breeding rangeavinter, Aleutian geese exhibit a crepuscular
presently focus on the Semidi Islands, and thdéoraging pattern, roosting in large flocks dur-
western and eastern Aleutian Island flocksing most of the day and night and flying to and
The geese nest on treeless islands in aredsom foraging areas during the hours around
densely vegetated by grasses, sedges, amwn and dusk.
ferns, often where there is no source of fresh
water. General Ecology

Most Aleutian Canada geese winter in Califor-The decline in numbers of Aleutian geese and
nia. They arrive on the wintering grounds inthe reduction of their breeding range is attrib-
early to mid-October. Some geese stop in thaited to predation by arctic foxA{opex lago-
Crescent City area in northwest California butpug, which were introduced on many Aleutian
most continue on to the vicinities of Colusa inislands by fur traders from 1836 to 1930 (55
the Sacramento Valley and Modesto in theFR 239). The role of migration and wintering
northern San Joaquin Valley. By mid-Decem-habitat loss in the historical decline of Aleutian
ber the majority of the population is near geese is not well understood. Changing land
Modesto. Small numbers of Aleutian Canadause practices, including the conversion of
geese also frequently winter near El Sobranteropland and pastures to housing and other
in north San Francisco Bay and near Crescenirban development, and sport and subsistence
City. Most of the population stages near Cres-
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hunting likely contributed to the historical Occurrence in the Project Area
decline (USFWS 1991).

The Aleutian Canada goose is an occasional
The approved recovery plan describes threeisitor to the Suisun Marsh during spring and
criteria to be achieved to consider delisting thefall migration. Some individuals may stop for
Aleutian Canada goose. These criteria includérief periods, before heading to wintering
(1) a minimum overall population of 7,500 areas in the Central Valley or returning to the
individuals and a demonstrated upward trendreeding grounds.
in population numbers; (2) a minimum nesting
population of 50 pairs in three geographic Project Impacts
parts of its former range; and (3) protection
and management of important migration andThere are no anticipated negative effects to the
wintering habitat for feeding and roosting. Aleutian Canada goose from the proposed
Current estimates meet or exceed the first twGMPA Amendment Three actions, but it is
criteria described in the recovery plan (Bradincluded in species evaluation because it is
Bortner, personal communication, seefederally listed as threatened.
“Notes”). Most historical nesting islands are
protected and managed, in part, for AleutianThe following SMPA Amendment Three
Canada goose recovery by the Alaska Mariactions are not anticipated to affect Aleutian
time National Wildlife Refuge (USFWS Canada geese.
1991). Long-term protection and recovery
efforts on important nesting islands has been ¢ Making salinity standards consistent
greatly successful in expanding the Aleutian with the 1995 Water Quality Control
Canada goose’s breeding range and population Plan.
numbers. Population estimates of Aleutian
geese wintering in California in winter 1995 » Converting S-35 and S-97 to monitor-
reached 24,000 individuals (Brad Bortner, per- ing stations.
sonal communication, see “Notes”), up from
less than 800 geese in spring 1975. However, ¢ Managed Wetlands Improvement
the lack of adequately protected migration and Fund.
wintering habitat for Aleutian geese remains
the greatest obstacle to full recovery (USFWS « Drought Response Fund.
1991).

» Existing Facilities operation and main-
The Aleutian Canada goose can be distin- tenance.
guished from most other subspecies of Canada
geese by their small size (only cackling Can- < Establishing criteria for September
ada geese are smaller), abrupt forehead with SMSCG operations.
short bill, and a ring of white feathers at the
base of the black neck in birds older than eight « Updating management plans.
months. The Aleutian Canada goose is one of
eleven subspecies of the familiar white- <« Water Manager Program.
cheeked Canada geese.
» Joint-use Facilities Program.

* Portable Pumps Program.
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These actions are anticipated to provide benewithin the Suisun Marsh. These wetlands are
fits to Aleutian Canada Geese populations. Allprimarily managed to provide habitat to sup-
proposed Amendment Three activities wereport waterfowl and resident and migratory
established to improve management capabiliwildlife. The Amendment Three actions are
ties on the managed wetlands of Suisun Marshanticipated to provide benefits for the Aleutian
Today, the Suisun Marsh provides nearly 10%Canada Geese in the Suisun Marsh.

of California’s remaining wetlands habitat as

critical wintering area for the Pacific Flyway

waterfowl! populations.

Existing Environment and Cumulative
Effects

The existing environment and ongoing activi-
ties which could negatively affect Aleutian
Canada Geese and their habitat in the Suisun
Marsh include but are not limited to the fol-
lowing.

* Reduction in breeding range due to
predation from arctic fox.

* Habitat loss in wintering areas and
spring and fall migration areas, result-
ing from land-use changes from agri-
cultural practices to urban and
industrial development.

» Subsistence and sport hunting which
likely contributed to the original popu-
lation decline.

* Increased urbanization and industrial
development in areas outside the
boundaries of the primary and second-
ary management areas of the Suisun
Marsh Plan of Protection.

e Disturbance due to increased air traffic
over the marsh from Travis Air Force
Base.

Conclusion and Determination

Amendment Three actions were crafted to sus-
tain and protect the managed wetland habitat
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Ferruginous Hawk, Buteo regalis

Status hawks use most open habitat types with the
exception of pure desert scrub. Preferred habi-

Ferruginous hawks have declined substantiallyats include the interior lowlands, plateaus,
from historical numbers due largely to thevalley and plains, grassland, ranches and agri-
widespread control of prairie dogs, a preferrectultural fields, and desert edges (Small 1994).
food. The USFWS is awaiting further informa-
tion about the species before deciding about General Ecology
listing them under the Endangered Species
Act. The ferruginous hawk is currently consid- The ferruginous hawk is the largest of the
ered a California species of special concerButeospecies. They also spending more time
and a federal Migratory Nongame Bird of soaring than any otheButeo (Brown and

Management Concern. Amadon 1968). Prey consists largely of
rodents, including prairie dogs, ground squir-
Distribution rels, and mice, but also rabbits, snakes, and

large insects (Root 1988). Ferruginous hawks
Ferruginous hawks range over the western halinay also hunt jackrabbits cooperatively.
of North America. Those that breed in the
northernmost portion of their range migrateFerruginous hawks build perennial nests of
south as far as central Mexico for the wintersticks, bones, and rubbish, usually in a tree
(Root 1988). In California, ferruginous hawks with a commanding view (Ehrlich and others
occur from about mid-September to earlyl1988). Nests may become immense over time.
April (Small 1994). A few arrive in northern While tall trees are preferred, nesting may also
California as early as late August. During thisoccur on rocky cliffs, slopes, and on the
time, their range is statewide. In northern Cali-ground. Ferruginous hawks are monogamous
fornia ferruginous hawks occur mostly in theand both parents participate in raising the
northeastern valley, Sacramento, San Joaquiyoung. Up to six eggs may be laid, but typi-
and Salinas valleys, and the interior valleys ofcally there are two to four. Incubation lasts
the Coast Range south of Mendocino Countybetween 28 and 33 days and the young fledge
(Small 1994). They may also occur along thein approximately 44 to 48 days.
coast where suitable habitat occurs. The first
nesting ferruginous hawks observed in Califor- Occurrence in the Project Area
nia were a pair in 1988 that bred on the Made-
line Plains near Termo. Breeding there wasThe ferruginous hawk is an occasional fall,
recorded again in 1989 and may also havevinter, and spring visitor in Suisun Marsh.
occurred in 1990 (Small 1994). Breeding has probably never occurred there.

Habitat Project Impacts

The ferruginous hawk is a bird of open habitatsBecause the ferruginous hawk is only a rare
capable of supporting large numbers of rodentsisitor to Suisun Marsh and a non-breeder
and rabbits (Ehrlich and others 1988). Breedthere, none of the proposed project actions are
ing occurs in open country, usually prairies,expected to negatively affect the species.
plains and badlands. In California, ferruginousProject actions that would decrease soil salin-

79



SMPA Amendment Three Biological Assessment

ity and allow increased vegetative growth may Critical Habitat
instead benefit ferruginous hawks by provid-
ing more suitable habitat for prey species. There is no designated critical habitat for the

ferruginous hawk in the project area.

The following Amendment Three actions are
not expected to affect ferruginous hawks. Existing Environment and Cumulative

Effects
Making salinity standards consistent
with the 1995 Water Quality Control It is unlikely there would be cumulative nega-
Plan. tive effects to ferruginous hawks resulting
from the proposed project actions.
Converting S-35 and S-97 to monitor-
ing stations. Conclusion and Determination

Existing Facilities operation and main- Amendment Three should not affect ferrugi-
tenance. nous hawks.

Establishing criteria for September
SMSCG operations.

Morrow Island and Lower Joice Island
fish screens.

Roaring River Distribution System
turnout repairs.

Water Manager Program.
Portable Pumps Program.
Drought Response Fund.

Managed Wetlands Improvement
Fund.

75/25 Cost-share Program.
50/50 Cost-share Program.
Updating management plans.

Joint-use Facilities Program.

Amendment Three actions are not expected to
affect ferruginous hawks.

80



Chapter 6: Birds

Western Snowy Plover,Charadrius alexandrinus nivosus

Status Baja, Mexico with the largest portion of the
population occurring in California. Because of
Two geographically separate populations ofits proximity to the Pacific coast, Suisun
western snowy plover are recognized, a Pacifidviarsh is located within the breeding range of
coastal and an inland breeding population. Theéhe coastal western snowy plover.
two are believed to be genetically isolated and
have therefore been considered independentifwenty breeding sites occur in California with
when evaluating the species for special proteceight of these supporting 78% of the California
tion. Pacific coastal snowy plovers, especially,coastal population (Page and others 1991). San
have lost much of their former breeding rangeFrancisco Bay is the northernmost breeding
and the population continues to decline (Stenarea in California and hosts the largest breed-
zel and others 1981). For these reasons, thiag population (Small 1994).
coastal population was listed as threatened
under the federal Endangered Species Act in Habitat
1993. The inland population is not listed feder-
ally but is considered a California State Spe-Breeding habitats of the Pacific coastal popu-
cies of Special Concern. lation are mostly located along coastal beaches
and include sand spits, open areas around estu-

Causes of decline among the coastal populaaries, dune-backed beaches, unvegetated beach
tion include habitat loss and degradation due t@trands, and beaches along river mouths (Sten-
encroachment by humans and the exotic Eurozel and others 1981; Wilson 1980, as cited in
pean beachgrasamophila arenarip Other USFWS 1993). Other habitats used less com-
causes include mortality due to recreationmonly include salt pans, dry salt ponds, salt
vehicles, pets, and exotic predators (Stenzgdond levees, and coastal dredged spoil dis-

and others 1981). posal sites (Widrig 1980; Wilson 1980; Stenzel
and others 1981, as cited in USFWS 1993b).
Distribution Nest sites usually occur on flat, open, bare, or

sparsely vegetated sandy or saline substrates.
The inland western snowy plover breeds in
interior sites located in Oregon, California, In the San Francisco Bay, snowy plovers nest
Nevada, Utah, Colorado, Kansas, Oklahomaon salt pond levees and islands and the bot-
New Mexico, north-central Texas, sometoms of dried salt ponds (Warriner and others
coastal areas of southern Texas, and possibli986). Snowy plovers also nest on the outer
extreme northeastern Mexico (USFWS 1993).coast along Ocean Beach. Foraging habitats in

the San Francisco-San Pablo-Suisun Bay sys-
The coastal western snowy plover is defined asem are primarily salt ponds and secondarily
those individuals that nest near tidal waterstidal mud flats (Harvey and others 1992). In
and includes all colonies on the mainlandthe Sacramento-San Joaquin Delta, foraging
coast, peninsulas, bays, estuaries, and offshofabitats consist primarily of oxidation ponds.
islands (USFWS 1993). Officially, it is that
portion of the population that breeds within 50 Snowy plovers, including the interior popula-
miles of the coast. The coastal western snowyion, with the possible exception of some New
plover ranges from Washington to southernMexico birds, winter along the Pacific Coast
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from Oregon to Mexico (Page and othersSnowy plovers forage along shorelines, within
1991, as cited in USFWS 1993b). The majoritythe intertidal zone, in dry beach areas above
of the wintering population occurs south of high tide, along salt marshes and salt ponds,
Bodega Bay, California. and also on salt pans and spoil sites (USFWS

1993b). Their diet consists of small crusta-
Habitats occurring within Suisun Marsh thatceans and mollusks, fish, insects, and worms
may be used by breeding snowy plover includgEhrlich and others 1988).
sparsely vegetated or unvegetated open areas
including the tops of levees, dry pond bottoms, Occurrence in the Project Area
and other sandy dry open areas. Foraging habi-
tat would mostly consist of the margins of The frequency, number and distribution of
shallow ponds and sloughs, and possibly somenowy plover occurring in the Suisun Marsh is
sandy dry upland areas. not well known because surveys have not been

conducted there.

General Ecology
Project Impacts

Snowy plover are the smallest of the North
American plovers, measuring just 6.25 inchesThe following actions included in Amendment
from bill to tail (Root 1988). Pacific coastal Three are not expected to affect snowy plover.
snowy plovers nest in loose colonies observed
to number from 2 to 318 adults (USFWS e« Making salinity standards consistent
1993b). Most are philopatric, returning to the with the 1995 Water Quality Control
same breeding site in following years and Plan.
often nesting in the exact location as the previ-
ous year (Warriner and others 1986). The <« Converting S-35 and S-97 to monitor-
coastal population breeds from about mid- ing stations.
March through mid-September. Eggs are laid
between March and July (Warriner and others e+ Operation and maintenance of Existing
1986). Two or three eggs are laid and both par- Facilities.
ents share with the incubation duties which last
approximately 27 to 28 days. The young are e« Establishing criteria for September
precocial and leave the nest almost immedi- SMSCG Operations.
ately after hatching. Broods usually leave the
nesting area before fledging. Fledging occurs ¢ Morrow Island and Lower Joice Island

at about 31 days of age. Coastal snowy plovers fish screens (provided no breeding

will often double brood. Causes of reproduc- snowy plover are present during instal-

tive failure largely include human disturbances lation).

and predation, but also inclement weather

(USFWS 1993Db). * Roaring River Distribution System
turnout repair (provided no breeding

The winter coastal population consists of both snowy plover are present during

resident and migratory snowy plovers, as some repairs).

coastal breeding birds migrate away from their
breeding area and interior birds migrate to the e« Portable Pumps Program.
coast (USFWS 1993Db).

82



Chapter 6: Birds

The following actions included in Amendment levee crowns would be affected should the

Three could affect snowy plover. breeding area be disturbed during project
activities. However, there should be no
Water Manager Program impacts to snowy plover provided they are not

Increases in water levels, such as shallow sunfresent during project activities.

mer irrigation, could affect breeding snowy

plover by destroying nests, eggs, and newlyJpdating Management Plans

hatched young should they be present at th&his action will fund efforts to write new man-

site. agement plans for private ownerships in the
marsh. While updating the plans will not affect
Drought Response Fund the species, the recommendations within the

This action would provide funds for manage_plans may result in increased activities like
ment activities such as discing, creation of V-ditching, discing, and leach cycles. Construc-
ditcheS, and Operation of portable pumps_non activities occurring In or adjacent to an
Activities such as ditching and discing in or active snowy plover breeding colony would
adjacent to a showy p|0ver breeding Colonylikely cause reprOdUCtive failure. Nest destruc-
would likely cause reproductive failure. This tion and offspring mortality could also occur
action will fund efforts to write new manage- should nests be inundated during pond flood-
ment plans for private Ownerships in the|ng Howevel‘, thel’e ShOU|d be no ImpaCtS to
marsh. However, there should be no impacts t§nowy plover provided they are not present
snowy plover provided they are not presentduring project activities.
during project activities.
Joint-use Facilities Program

Water Management Program This action incorporates many of the above-

mentioned management activities and facilities
d construction into a plan for the joint-use of
facilities by neighboring property owners.
Activities include digging new ditches and
cleaning of existing ones, improvement of
water control structures and coring of common
levees. Any of these activities would affect

reeding snowy plover should they be present
t the project site.

75/25 Cost-share ProgramThis program
will replace or improve drainage facilities an
allow for better control of hydroperiod and
leaching cycles. Construction activities occur-
ring in or adjacent to an active snowy plover
breeding colony would likely cause reproduc-
tive failure. Breeding failure would also occur
should snowy plover nests be inundated durin
pond flooding. However, there should be no
impacts to snowy plover provided they are not

present during project activities Because the San Francisco Bay area hosts Cal-

ifornia’s largest breeding population of snowy
plover and an even greater number of winter-
m | . . .
ing birds, and because the project area itself

nance of water deliver systems such as ditche, ontains apparently suitable snowy plover hab-

in the managed wetlands, and could includd @t IMpacts to snowy plover are possible. Pro-

the raising of pond bottom sinks and levee corJg.oiedb prOJefct actmt;)ei tthat :SVOIf\f/et
ing. Construction activities occurring in or ISturbance ot opén substrates would aflec

adjacent to an active snowy plover breedingﬁre.ed'{]g snowyd pIovetrlsi( Ilf presletn.t n the
colony would likely cause reproductive failure. drOJte_c ?r_?a, and most fikely result in repro-
Snowy plover nesting on pond bottoms or uctive failure.

50/50 Cost-share ProgramThis progra
will facilitate the construction and mainte-
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Critical Habitat

There is no designated critical habitat for west-
ern snowy plover in the project area.

Existing Environment and Cumulative
Effects

Because the distribution of nesting and winter-
ing snowy plover in Suisun Marsh is unknown,

cumulative effects are difficult to estimate.

Potential current on-going (human-caused)
negative impacts to snowy plover and its habi-
tat in Suisun Marsh include but are not limited

to the following.

» Possible direct disturbance due to rec-
reation, ongoing discing, mowing,
pond filling, and levee work where
snowy plover may be breeding.

» Possible flooding of nests.

* Possible temporary loss of shallow
water foraging habitat to water level
changes.

Conclusion and Determination

Some Amendment Three actions have the
potential to affect snowy plover through direct
disturbances to colonies resulting in reproduc-
tive failure, and possible temporary loss of for-
aging habitat. However, sensitive species
surveys will be conducted in project areas are
conducted prior to conducting activities with
potential to affect nesting birds. If present,
avoiding or delaying activities that could affect
a breeding colony would substantially reduce
negative or potential impacts to snowy plover.
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American Peregrine Falcon,Falco peregrinus anatum

Status Fresno County (Small 1994; Harvey and oth-
ers 1992).
The American peregrine falcon historically
ranged across North America (Small 1994).Recently, however, four pairs of peregrine fal-
However, by the 1960s eggshell thinning andcons have begun nesting in the San Francisco
other breeding impacts from organochlorineEstuary at two sites in the Central Bay and one
compounds, particularly DDT, nearly causedsite in Suisun Bay (Harvey and others 1992).
their extinction (Ehrlich and others 1988; Har- Pair activity without documented breeding
vey and others 1992; Small 1994). By 1962attempts have been observed in the South Bay
peregrine falcons east of the Mississippi Riverand western Delta. Two more pairs have also
were extirpated. Whereas the species was compparently become established at coastal sites
sidered fairly common in California in the in Marin and San Mateo counties.
1940s with at least 100 breeding pairs (Grin-
nell and Miller 1944), by 1970 as few as two The winter population of peregrine falcons in
pairs remained (Small 1994). California increases when birds from the north
migrate southward. The peregrine falcon’s
Peregrine falcons were listed as endangered irange in California is statewide especially near
1970 under the federal Endangered Speciesoastal areas (Small 1994). They are, however,
Act and later under the California Endangerednly rare winter visitors east of the Sierra crest
Species Act. A ban on the use of DDT, com-and in the eastern and southeastern desert
bined with successful captive breeding andegions. The San Francisco Bay and Delta
release programs, have resulted in the apparerggion is considered an important wintering
recovery of peregrine falcons in California andarea where as many as 20 peregrine falcons
over much of the rest of the species formerinhabit the area (Harvey and others 1992).
North American range. The species was
removed from State and federal threatened and Habitat
endangered species lists this year but remains a
California State Species of Special Concern. Traditional nesting habitat consists of cliff
ledges and rocky promontories mainly in
Distribution coastal, woodland and forest habitats and
within hunting range of prey (Ehrlich 1988;
Worldwide, peregrine falcons have the greatesHarvey and others 1992; Small 1994). Any
range of any bird (Ehrlich and others 1988).wetland habitat, with the exception of riparian
The present California population numbersareas, provides potential foraging habitat for
approximately 200 individuals with about 80 both breeding and wintering peregrine falcons.
known breeding pairs (Small 1994). BreedingMany reintroduced peregrine falcons also now
mostly occurs along the inland north coastalhest on towers, tall building ledges and bridges
range, along the coast from Del Norte Countywhere they include more pigeons and passe-
south to, and including, the Channel Islands, irrines in their diet.
the Klamath Mountains south along the west
side of the Sacramento Valley to Colusa and
Lake counties, and from the Cascade range
south along the west side of the Sierras to
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General Ecology

Peregrine falcons are the fastest fliers in nature
having been clocked at speeds of up to 220
miles per hour. Prey consists mostly of ducks,
shorebirds, pheasants and pigeons often taken
in flight and hunted cooperatively by pairs
(Ehrlich and others 1988). Peregrine falcons
are monogamous and produce a single brood a
year. Clutch size averages between three and
four eggs but may range from two to six. Incu-
bation lasts 29 to 32 days with fledging occur-
ring at about 35 to 42 days of age. The male
does the hunting at first while the female
broods and feeds the chicks. Cliff nest sites
may be used traditionally for many years (Ehr-
lich 1988).

In the Bay Area, peregrine falcons prey oppor-
tunistically on shorebirds, pigeons, terns and
several passerine species (Harvey and others
1992). Telemetry studies in the Bay Area have
also shown substantial use of transmission line
towers as perching sites.

Occurrence in the Project Area

Operation and maintenance of Existing
Facilities.

Establishing criteria for September
SMSCG Operations.

Morrow Island and Lower Joice Island
fish screens.

Roaring River Distribution System
turnout repair.

Water Manager Program.
Portable Pumps Program.
Drought Response Fund.

Managed Wetlands Improvement
Fund.

Update Management Plans.

Joint-use Facilities Program.

Because peregrine falcons nest well above

ground level, none of the proposed project
At least one pair of peregrine falcons nests imactions for Suisun Marsh should substantially
the Suisun Bay area and as many as 20 birddisrupt breeding efforts. Instead, breeding and
winter in and nearby the project area (Harveywintering peregrine falcons in and nearby
1988). Suisun Marsh are expected to benefit from
project actions designed to increase waterfowl
abundance, as this will enhance the available
prey base.
The following actions included in Amendment
Three are not expected to affect peregrine fal-
cons.

Project Impacts

Critical Habitat

There is no designated critical habitat for the
* Making salinity standards consistent  peregrine falcon in the project area.
with the 1995 Water Quality Control
Plan. Existing Environment and Cumulative
Effects
» Converting S-35 and S-97 to monitor-
ing stations. It is unlikely there would be cumulative nega-
tive impacts to peregrine falcons resulting

from the proposed project actions.
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Conclusion and Determination

Amendment Three actions may benefit pere-
grine falcons.
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Salt Marsh Common Yellowthroat, Geothylpis trichas sinuosa

Status Habitat

The salt marsh common yellowthrodg€oth- Salt marsh common yellowthroats use dense
lypis trichas sinuospis a Category 2 candidate vegetative growth associated with wetland
species for protection under federal law. Theconditions and high densities of insects. When
species is not listed under the Californiabreeding, salt marsh common yellowthroats

Endangered Species Act. prefer plant communities that include brackish
marsh, freshwater marsh, and woody swamp
Distribution areas with dense, tangled vegetation for con-

tinual concealment. The birds are most often
The salt marsh common yellowthroat is foundobserved in coyote buslBéceharis pilulari$
all year in the San Francisco Bay region. Theor emergent tule Scirpus spp.) and cattail
subspecies is believed to winter in coastalTyphaspp.) stands close to the water.
marshes as far south as San Diego County. It
breeds in fresh and brackish marshes arounBirds arrive in their breeding territories in mid-
the inland margins of San Francisco Bay, easiMarch. Nest building activities begin in mid-
to Carquinez Straits, and in coastal marshedle to late April. Nest form is variable depend-
from Tomales Bay to Pescadero Marsh (Fosteing on vegetation composition of the breeding
1977). Salt marsh yellowthroats migrate fromhabitat and nests are often built in tall tules
fresh and brackish marsh breeding sites to baysver the water. Both adults care for the nest-
ward salt marshes in the fall when seasondings and fledglings and a second brood is
emergent marsh vegetation dies back (Fostesften produced. Courtship and territories are
1977). re-established for the second brood and second

clutches are usually fledged by mid-July.
Hobson and others (1985) recorded a total of
569 breeding pairs of salt marsh common yel- General Ecology
lowthroats at 23 locations throughout the estu-
ary. Breeding pairs were detected in AlamedaThe common yellowthroat Geothylpis tri-
Santa Clara, San Mateo, San Francisco, Marirgchag is a small, marsh-dwelling warbler.
Sonoma, and Napa counties. Birds wereThere are twelve subspecies of this parulid
caught with mist nets and banded at Joicevarbler with three subspecies known to the
Island in Suisun Marsh, the Suisun Bay shorewestern states (AOU 1957). The salt marsh
line near Benicia, and the Benicia State Recresubspecies@. t. sinuosa was first described
ation Area to determine the subspecificas being smaller, dorsally and laterally darker,
identity of yellowthroats in Suisun Marsh and and with shorter wing length than the other
the Carquinez Straits (Hobson and othersubspecies (Grinnell 1901). The plumage dif-
1985). The results of these surveys werderences between subspecies can only be dis-
inconclusive. To date, the breeding range otinguished during post-breeding season molt
the salt marsh common yellowthroat subspewhich occurs between July and September.
cies is undefined (Marshall and Dedrick 1993).
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Occurrence in the Project Area * Roaring River Distribution System
turnout repairs.
Salt marsh common yellowthroats were caught
with mist nets and banded at Joice Island in ¢ Updating management plans.
Suisun Marsh, the Suisun Bay shoreline near
Benicia, and the Benicia State Recreation Area <« Drought Response Fund.
to determine the subspecific identity of yel-
lowthroats in Suisun Marsh and the Carquinez + Portable Pumps Program.
Straits (Hobson and others 1985). The results
of these surveys were inconclusive. Yel- < Water Manager Program.
lowthroats are commonly seen in tall emergent
vegetation within diked managed and tidalIManaged Wetlands Improvement Fund

wetlands of the Suisun Marsh, but it is There are no anticipated negative effects to salt
unknown if these populations are salt marstmarsh common yellowthroats from the contin-
common yellowthroats. To date, the breeding,ed implementation of the 75/25 Cost-share
range of the salt marsh common yellowthroatprogram. There are no anticipated negative
subspecies is undefined (Marshall and Dedrickffects to salt marsh common yellowthroats
1993). It breeds in fresh and brackish marshegom the 50/50 Cost-share Program, except for
around the inland margins of San Franciscghe ditch-cleaning activities. There is a possi-
Bay east to Carquinez Straits, and in coastabjjity that some minor, short-term effects to
marshes from Tomales Bay to Pescader@ajt marsh common yellowthroats could occur
Marsh (Foster 1977). Salt marsh yellowthroat§rom the removal of emergent vegetation dur-
migrate from fresh to brackish marsh breedingng ditch-cleaning activities. Periodic cleaning
sites to baywal’d salt marshes in the fall Wherbf existing water conveyance ditches is

seasonal emergent marsh vegetation dies bagkquired to ensure proper drainage and water
(Foster 1977). circulation. Over time, siltation of some ditch

' systems occurs and emergent vegetation

Project Impacts encroaches into the water conveyance channel.
This vegetation may provide habitat in the

The fO”OWing Amendment Three actions aremanaged wetlands for salt marsh common ye|_
not expected to affect salt marsh common yeliowthroats and removal of the vegetation could
lowthroats. displace individuals. When ditches are
cleaned, emergent vegetation is removed from
* Making salinity standards consistent  the center of the ditch with vegetation left on
with the 1995 and 1998 Water Quality the edges of the ditch. Effects from vegetation
Control Plans. removal is anticipated to be minimal because
typically the ditches are cleaned in late sum-

* Converting S-35 and S-97 to monitor-  mer when water levels in the ditches are low or
Ing stations. dry. The salt marsh common yellowthroat may

not be present during this time because the

* Establishing criteria for September  species migrates from fresh and brackish

SMSCG operations. marsh breeding sites to bayward salt marshes

. in the fall when seasonal emergent marsh veg-
* Lower Joice Island and Morrow Island  etation dies back (Foster 1977).

fish screens.
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Existing Facilities Operation and Mainte- Critical Habitat
nance

Existing Facilities operation and maintenance,There is no designated critical habitat for the
the Lower Joice Island fish screen, and thesalt marsh common yellowthroat in the project
Cygnus Unit are not anticipated to affect saltarea.

marsh common yellowthroats. The operation

of the Morrow Island Distribution System, the ~ EXisting Environment and Cumulative
Roaring River Distribution System, and the Effects

Goodyear Slough Outfall should not affect salt

marsh common yellowthroats, but the mainte-The current and ongoing environmental con-
nance of these channels through the removal gfiderations which may be affecting the salt
emergent Vegetation may disp|ace some indimarSh common yeIIOWthroatS are listed below.
viduals. These facilities were originally

designed as water conveyance structures and, * Losses of salt marsh wintering habitat

over time, siltation of the ditches and habitats due to wetland fill, diking, and
encroachment of vegetation typically occurs. channelization of bay and coastal wet-
When these channels are cleaned to restore lands.

them to original capacity, emergent vegetation

is typically removed from the center of the * Decreases in California’s fresh and
channel with vegetation remaining on the brackish water wetlands for breeding
edges. This ditch-cleaning maintenance activ- habitat.

ity usually occurs in late summer and early

fall, after water deliveries to the managed wet- ¢ Predation from raptors and owls.
lands are complete and the water level in the

ditches is low or dry. The salt marsh common ¢ Accidents, such as oil spills, or chemi-
yellowthroat should not be affected by this cal contamination of tidal wetlands.
activity, because they migrate from fresh and

brackish marsh breeding sites to bayward salt * Mosquito control and use of pesticides

marshes in the fall when seasonal emergent that affect forage items.
marsh vegetation dies back (Foster 1977). . o
SMSCG operations are not known to adversely Conclusion and Determination

affect salt marsh common yellowthroats in the

Suisun Marsh. The incremental changes irfAll work activities proposed in Amendment

channel water salinity due to SMSCG Opera_Three will occur within the diked managed

tion are not expected to reduce or affect brackhabitats of the Suisun Marsh. Therefore, none
ish marsh vegetation that the salt marsHPf the proposed activities are anticipated to
common yellowthroat uses for foraging andaffect the salt marsh common yellowthroat,

breeding habitat. except for the removal of emergent vegetation
by ditch cleaning. This activity may have some
Joint-use Facilities Program minimal effects to the salt marsh common yel-

There are no anticipated negative effects to Salpvvthroat, but is not anticipated to be signifi-

marsh common yellowthroats from the imple-Can :
mentation of the Joint-use Facilities Program
activities, except for the cleaning of existing
water conveyance ditches as described previ-
ously.
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Bald Eagle,Haliaeetus leucocephalus

Status water areas, including ponds and sloughs
where the birds may hunt fish and waterfowl.

The bald eagle was listed as endangered under
the federal Endangered Species Act in 1967. It General Ecology
was downgraded to threatened status through-
out the lower 48 states in 1995 and theBald eagles mate for life (Ehrlich and others
USFWS is currently preparing a proposal t01988). During the breeding and non-breeding
de-list this species. The bald eagle wasseasons, they are usually found in pairs. Hunt-
removed from the State and federal threateneoshg may be cooperative with one bird assum-
and endangered species lists this year. Thimg the chase should the first tire. Food
bald eagle is presently considered a Californiaonsists mostly of fish, particularly dead and

State Species of Special Concern. dying salmon (Brown and Amadon 1968), but
also waterfowl, mammals and carrion (Root
Distribution 1988). Though frequent scavengers, bald

eagles are also capable of catching prey, as
Bald eagles are a North American specieslarge as a goose, on the wing. Waterfowl and
occurring from Alaska to northern Mexico. mammals become the primary prey items
Approximately 70 pairs of bald eagles pres-when there is extensive ice or when water lev-
ently breed in California (Small 1994). Prior to els become high (Lingle and Krapu 1986 in
population decline in the middle part of the Root 1988). Food piracy from other birds,
century, bald eagles nested throughout Califorincluding ospreys and crows is common
nia, including southern California and theamong immature bald eagles (Brown and
Channel Islands. Breeding today occursAmadon 1968). Piracy from other bald eagles
mostly in scattered areas in the Sierra foothillss usually unsuccessful. Bald eagles will use
and in north-central California and northeast-the presence of other bald eagles as a cue to
ern California. At present the California win- food sources.
tering population numbers  between
approximately 900 and 1,000 individualsBald eagles build stick nests in tall trees or
(Small 1994). Highest winter densities in Cali- rocky cliff ledges. Nests may be reused from
fornia are found around lakes in the Klamathyear to year and can become very large in time,
Basin where approximately 450 individuals measuring ten feet or more in diameter and
occur. The remainder are scattered across thg&eighing as much as 2,000 pounds. Only one
state, but are mostly found west of the Sierrabrood per year is produced. Clutch size aver-

crest in the northern half of the State. ages approximately two eggs (range equals
one to three). Eggs hatch asynchronously after
Habitat approximately 34 to 36 days of incubation.

The second chick typically starves due to com-
Both breeding and wintering habitat consistspetition with its larger sibling. Fledging occurs
of quiet open areas along rivers, lakes, resebetween 70 and 98 days of age with the young
voirs, and portions of the coast. become independent at approximately four
months.
Habitats occurring within Suisun Marsh that
may be used by bald eagles are mostly open
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Occurrence in the Project Area Because the bald eagle is only a rare visitor to
Suisun Marsh and a non-breeder there, none of

The bald eagle is a rare localized winter resithe proposed project actions are expected to
dent in the northern and eastern periphery ohegatively affect the species. Project actions
the San Francisco Estuary (Harvey and otherdesigned to increase waterfowl use of the
1992) and only a casual visitor in SuisunMarsh may instead benefit bald eagles by
Marsh. Bald eagles are attracted to salmoiincreasing the available prey base.
runs and congregations of waterfowl, and
therefore may use Suisun Marsh for foraging. Critical Habitat

Project Impacts There is no designated critical habitat for the
bald eagle in the project area.
The following actions included in Amendment
Three are not expected to affect bald eagles. Existing Environment and Cumulative
Effects
» Making salinity standards consistent
with the 1995 Water Quality Control ~ There are not likely to be cumulative negative
Plan. impacts to bald eagles resulting from the pro-
posed project actions. Cumulative positive
» Converting S-35 and S-97 to monitor- impacts may occur, however, as more water-
ing stations. fowl use the marsh during winter months when
bald eagles are present.
» Operation and maintenance of Existing
Facilities. Conclusion and Determination

» Establishing criteria for September Amendment Three actions could benefit bald
SMSCG Operations. eagles.

* Morrow Island and Lower Joice Island
Fish Screens.

* Roaring River Distribution System
turnout repair.

* Water Manager Program.
* Portable Pumps Program.
* Drought Response Fund.

* Managed Wetlands Improvement
Fund.

» Updating management plans.

» Joint-use Facilities Program.
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Suisun Song SparrowMelospiza melodia maxillaris

Status extirpated, re-establishment from other frag-
ments will be very limited, if occurring at all
In 1987, the USFWS received a petition to list(Larsen 1989).
the Suisun song sparrow as endangered. That
request was deemed unwarranted and threat- Habitat
ened status was considered more appropriate.
The Suisun song sparrow is currently a federalntermixed stands of bulrushS€irpus spp.),
species of concern. The Suisun song sparrowattail (Typhaspp.), and other emergent vege-
was recently considered by the California Fishtation provide suitable habitat. Suisun song
and Game Commission for possible State listsparrows use the tallest, centerm@&stirpus
ing as threatened, but no action was takeracutuspatch for song and calling perches and
(Larsen 1989). find concealment in the piles of dead stems
below. Territories for each pair of song spar-
Distribution rows is usually limited to a patch @&cirpus
acutusstanding above the surrounding vegeta-
The Suisun song sparrow is a distinct subspetion. For perching, these birds usually avoid
cies completely endemic to Suisun Bay. Previ-Scirpus robustusvhere it grows in low packed
ous literature suggested that these birds arstems. Suisun song sparrows forage on the
confined to undiked tidal marshes. Howeverbare surface of tidally exposed mud among the
field surveys by DFG and DWR have observediules and along slough margins in the brackish
Suisun song sparrows along distributionmarshes of Suisun Bay during low tides. They
ditches, permanent ponds, and other areas iieed mostly onScirpus(bulrush) seeds from
diked wetlands of Suisun Marsh wherethe ground, once they fall from flower heads
required plant assemblages and brackish watebove. They also feed on the insects (mostly
conditions exist (Brenda Grewell, personalmosquito larvae and flies) and other inverte-
communication, see “Notes”) In a study by brates exposed during low tides (Marshall
Marshall (1948a), approximately 6,000 pairs1948a). In feeding, the Suisun song sparrow
remained in 13 isolated fragments. The largeshops with both feet together, picks up seeds or
population fragment was 1,300 pairs; thesmall invertebrates from the ground with its
smallest was 20 pairs. The Suisun song spamill, then husks or cracks them open between
rows were divided into three separate populathe edges of the mandible and maxilla. It
tions by geographic barriers: North Suisun,scratches leaf litter by pushing both feet simul-
South Suisun, and Southampton Bay. Thdaneously and repeatedly backward to produce
densest population was seen in those sectiores rocking motion over the same spot. Small
of Southampton Bay containing the richestfood items are swallowed whole to be ground
variety of brackish plant species (Marshallup by small stones in the gizzard. These rocks
1948a). On a year-round basis, Suisun songre collected each day and voided at night. At
sparrows are very sedentary, never makinglusk, the gizzard is filled with rocks and the
long flights over unfamiliar habitat. This esophagus is distended with seeds up to the
behavior coupled with the severe fragmentamouth.
tion of brackish tidal marsh habitat predisposes
the Suisun song sparrow to the threat of locaBuisun song sparrows occupy small territories
extinction. Once a small isolated population isduring the breeding season. Nests are strung
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along edges of sloughs and bays in linear fashtris halicoeresand Microtus californicug, the
ion, at 48 to 70 yard intervals. As the fringe Suisun song sparrow enjoys little competition
width of Scirpusand Typhawidens, distances for foraging area in its habitat. Black shoul-
between adjacent nests increase. Open marstered kites Elanus caerulezjs northern harri-
more than ten yards from the winding tidal ers Circus cyaneus and short-eared owls
channels are avoided. Each territory must havéAsio flammeusare the predatory raptors in
enough area for nesting and foraging, includthis habitat. Predation reduces numbers of
ing tidally exposed mud, water, and vegetatiorjuveniles by 80% to 85% by the following
suitable for nesting cover while foraging (Wal- spring (Johnston 1956b).
ton 1975). The vegetation must also harbor
food and include permanent water or moisture General Ecology
in the form of tidal ebb and flow (Marshall
1948a). Nests are placed at a height in the vegFhe Suisun song sparrow is a small passerine
etation where they can clear flood tide levelsof chunky build and rounded outline, with
while still having cover from taller plants. If large feet, conical bill, rounded wingtips, slen-
the tallest available plants are used the nestder tail, and streaked whitish underparts. Col-
could possibly be overexposed to predationoration between the black feather shafts and
Nests are never used more than once (Johnstdrack is the best feature distinguishing the
1956a). Territorial density runs from eight to Suisun song sparrow from phenotypically sim-
ten pairs per acre. While foraging, Suisun songlar subspecies endemic to marshes bordering
sparrows are not limited to their territorial the San Francisco and San Pablo bayis.
areas. Adults are faithful to their territory in samitefis (from San Pablo Bay) is blackish
successive years, except when a displacementive-brown, Mnr. pusillula (San Francisco
causes a whole row of occupants to shift nexBay) is either yellowish gray or plain gray,
door, like a game of musical chairs (Josh Col-while Mm. maxitlarisis dark reddish brown.
lins, personal communication, see “Notes”).The Suisun song sparrow is also unique in its
They are the only obligate ground foraginglarger bill depth (7.5 to 7.6 mm), and convexly
bird in the tidal brackish marsh and occupy anflared inasiflac. Wing lengths average 60 mm,
uncontested niche by foraging on the surfaceveight is variable with age and sex. The larger,
of the mud (Larsen 1989). Diking, channeliza-more powerful bill of maxillaris was evolved
tion, development, and a substantial decreas®er cracking the larger seeds of its environ-
in freshwater outflow from the Sacramento-ment. Like all other subspecies, the Suisun
San Joaquin Delta have greatly reduced th&ong sparrow has a long, rounded tail, which
habitat that supports this subspecies. Thés purriped during flight. Eyebrows are grayish
remaining habitat is highly fragmented, exist-and a broad, dark stripe borders a whitish
ing in thin strips along the inside edges of tidalthroat. Streaking occurs on upper pans and
sloughs. sides of the breast. Legs and feet are a pinkish
color, Besides a unique timbre and division
Suisun song sparrows are the sole non-probingto three phases, these birds have an almost
ground foraging birds of their habitat. Other infinitely variable song repertoire.
birds such as marsh wrens, yellowthroats, and
red-winged blackbirds exist in these habitats, Occurrence in the Project Area
but they forage in the upper parts of the foliage
rather than on the ground. Besides competitiomhe Suisun song sparrow is a distinct subspe-
from small mammals such as shrewSofex cies completely endemic to Suisun Bay. Previ-
sinuosu} and mice Reithrodontomys raviven- ous literature suggests that these birds are
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confined to undiked tidal marshes. However,are using managed wetland habitats. Periodic
DFG and DWR biologists have conductedcleaning of existing water conveyance ditches
field surveys and observed Suisun song spatis required to ensure proper drainage and water
rows along distribution ditches, permanentcirculation. Over time, siltation of ditch sys-

ponds, and other areas within diked wetlandéems occurs and emergent vegetation
of Suisun Marsh (Brenda Grewell, personalencroaches into the water conveyance channel.

communication, see “Notes”). This vegetation may provide newly established
habitat in the managed wetlands for Suisun
Project Impacts song sparrows, but when vegetation is

removed, it could displace some individuals.

The following Amendment Three actions areAny potential effects are anticipated to be min-
not expected to affect Suisun song sparrows. imal because these activities only occur during
the late summer in managed wetland habitats.

» Making salinity standards consistent There are no anticipated negative effects to
with the 1995 Water Quality Control ~ Suisun song sparrows from the continued

Plan. implementation of the 75/25 Cost-share Pro-
gram.
* Converting S-35 and S-97 to monitor-
ing stations. Existing Facilities Operation and Mainte-
nance
* Establishing criteria for September  SMSCG operations, the Lower Joice Island
SMSCG operations. fish screen, and the Cygnus Unit are not
_ expected to affect Suisun song sparrow. The
 Updating management plans. operation of the Morrow Island Distribution
System, the Roaring River Distribution Sys-
* Drought Response Fund. tem, and the Goodyear Slough Outfall is also
not expected to affect Suisun song sparrow, but
* Portable Pumps Program. the long-term maintenance of these channels
through the removal of emergent vegetation
* Water Manager Program. may displace some individuals as described
previously under the Managed Wetlands
* Roaring River Distribution System Improvement Fund section.

turnout repairs.
Joint-use Facilities Program

There are no anticipated negative effects to
Suisun song sparrows from the implementa-
Managed Wetlan_ds ImprO\_/ement_ F_lfnd tion of the Joint-use Facilities Program, except
Except for the ditch-cleaning activities, 50/S0for the cleaning of existing water conveyance
Cost-share Program activities are not expectefitches as described previously under the Man-

to affect Suisun song sparrow. Although mostaged Wetlands Improvement Fund section.
literature states that Suisun song sparrows typ-

ically use tidal wetlands not managed habitats, Critical Habitat
the removal of emergent vegetation during

ditch-cleaning activities could potentially There is no designated critical habitat for the

result in some minor, short-term effects tosyisun song sparrow in the project area.
Suisun song sparrow if Suisun song sparrows

+ Lower Joice Island fish screen.
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Existing Environment and Cumulative
Effects

Listed below are the current and ongoing envi-
ronmental considerations which may be affect-
ing the Suisun song sparrow.

» Population fragmentation due to geo-
graphic barriers.

* Habitat fragmentation from wetland
fill, diking, channelization of tidal hab-
itats.

 Decreases in freshwater outflow from
the delta has reduced habitat which
supports this subspecies.

» Predation from raptors and owls.

» Accidents, such as oil spills, or chemi-
cal contamination of tidal wetlands.

Conclusion and Determination

All work activities proposed in Amendment
Three will occur within the diked managed
habitats of the Suisun Marsh and most litera-
ture states that Suisun song sparrows typically
use tidal wetlands not managed habitats.
Therefore, the proposed activities are not
expected to affect the Suisun song sparrow,
unless the birds are using managed wetland
habitats. If Suisun song sparrows are using
managed wetlands, the removal of emergent
vegetation during ditch-cleaning activities may
have some minimal effects to potential habitat.
However, this effect is not anticipated to be
significant.
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White-faced Ibis, Plegadis chihi

Status occurs in dense bulrusis¢irpusspp.) and cat-
tail (Typha spp.) marshes where nests are
The white-faced ibis Flegadis chihj is cur- floated over water. Breeding may also occur in
rently a California State Species of Specialdry land habitats where nests are typically
Concern. The federal government is awaitingplaced on the ground (Burger and Miller
further information before determining 1977). Reproductive success in dry land colo-
whether they should be listed as threatened amies may, however, approach zero in some col-
endangered under the Endangered Species Adnies due to nestling predation. Foraging
habitat in both the breeding and nonbreeding
Distribution seasons occurs in marshes and irrigated fields,
including rice fields, where the birds probe the
White-faced ibis mostly breed in the westernsoil for aquatic invertebrates and earthworms.
United States, Mexico and southern SouthWinter roosts are often also in dense deep
America but also in Florida and Louisiana water marshes (Ehrlich and others 1988).
(Ryder 1967). Their range has been reduced
this century because of habitat loss, direcHabitat occurring within Suisun Marsh that
human activities, and heavy pesticide use (fomay be used by white-faced ibis mostly
example, in Texas). The population and breedincludes dense cattail and bulrush marshes,
ing range of white-faced ibis, in California shallow flooded areas and moist grassy and
especially, have undergone substantial redudierbaceous uplands.
tion due mostly to wetland habitat loss and
human disturbance (Ryder 1967; Small 1975). General Ecology
There is however, indication that white-faced
ibis may be re-occurring in portions of Califor- White-faced ibis may use the same nesting
nia where irrigated agricultural fields have sites repeatedly for years, especially in
replaced former habitat. Small numbers ofmarshes (Ehrlich and others 1988). Other sites
white-faced ibis breed in the Sacramento-Samnay only be used intermittently. In dry years
Joaquin Delta and Sacramento and northerbreeding may be postponed until the following
San Joaquin valleys (USGS Breeding Birdyear. Novel breeding sites will also be used
Survey). Small numbers also winter in por-should conditions become favorable. For
tions of southern and northern Californiaexample, approximately 700 white-faced ibis
including the Sacramento-San Joaquin Deltaested in a sugar plant’s wastewater pond in
area (National Audubon Society ChristmasYolo County in 1990 adjacent to extensive rice
Bird Count). fields that the birds used for foraging.

Habitat Post breeding dispersal is common at many
colonies, probably due to substantial reduction
White-faced ibis typically breed in mixed col- of the food base during the nesting season
onies of conspecifics, herons and egrets, bufRyder 1967). White-faced ibis wander in fall
may also share colony sites with ducks andand winter throughout the west, sometimes
gulls (Palmer 1962). Nest densities can be relthrough several states, stopping in marshes and
atively high, averaging as little as one meterirrigated areas to forage. Mortality is not well
from the nearest neighbor. Nesting primarilydocumented in the literature, but was esti-
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mated at greater than 50% for first year birds. ¢ Portable Pumps Program.
Death was due largely to shooting. Mortality
for second year and older birds was greateilhe following actions included in Amendment
than 40%. Age at first breeding may not beThree could affect white-faced ibis.
until two or three years (Ryder 1967).
Drought Response Fund

Occurrence in the Project Area This action would provide funds for manage-
ment activities such as discing, creation of V-
The frequency, number and distribution of gitches, and operation of portable pumps.
white-faced ibis occurring in the Suisun Marsh activities such as ditching and discing in or
is not well known because surveys have nogdjacent to a breeding white-faced ibis colony
been conducted there. Both nesting and foragcould nest failure and possibly abandonment.
ing habitat is available to breeding white-faced

ibis, as is appropriate winter foraging andpanaged Wetlands Improvement Fund

roosting habitat in and around the project area. .
75/25 Cost-share ProgramThis program

will replace or improve drainage facilities and
allow for better control of hydroperiod and

The following actions included in Amendment leaching cycles. Construction activities occur-

Three are not expected to affect white-faced!Nd In or adjacent to active breeding colonies
ibis. could cause nesting failure and possibly col-

ony abandonment. Water level changes could
«  Making salinity standards consistent affect white-facgd ibis py inundati_ng nests, or,
with the 1995 Water Quality Control conversely, by increasing predation by land-
Plan. based mammals following dewatering of
marsh vegetation. However, there should be
little or no effect to white-faced ibis provided
they are not present during project activities.

Project Impacts

» Converting S-35 and S-97 to monitor-
ing stations.

50/50 Cost-share ProgramThis program
will facilitate the construction of water deliver
systems such as ditches in the managed wet-
. Establishing criteria for September Iar!ds. Construct_ion activit@es occurr'ing in or
SMSCG Operations. adjacent to active breeding colonies could
cause nesting failure and possibly colony
abandonment. Water level changes could
affect white-faced ibis by inundating nests, or,
conversely, by increasing predation by land-
based mammals following dewatering of
marsh vegetation. However, there should be
little or no effect to white-faced ibis provided
they are not present during project activities.

* Operation and maintenance of Existing
Facilities.

* Morrow Island and Lower Joice Island
fish screens (provided breeding colo-
nies are not located at the sites during
installation).

* Roaring River Distribution System
turnout repair (provided breeding colo-
nies are not located at the site during )
repairs). Updating Management Plans

This action will fund efforts to write new man-

« Water Manager Program. agement plans for private ownerships in the
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marsh. While this action in itself will not cause  Existing Environment and Cumulative
impacts, activities recommended in the plans Effects

may result in increased activities like ditching,

discing, and leach cycles. Because white-face@8ecause the distribution of nesting and winter-
ibis consume brackish as well as fresh wateing white-faced ibis in Suisun Marsh is not
invertebrates, decreases in soil water salinityvell known, cumulative effects are difficult to
should not affect them. Water level changesestimate. Current on-going potential (human-
could affect white-faced ibis by inundating caused) negative impacts to white-faced ibis
nests, or, conversely, by increasing predatiomnd their habitat in Suisun Marsh include but
by land-based mammals following dewateringare not limited to the following.

of marsh vegetation. However, there should be

little or no effect to white-faced ibis provided » Possible direct human disturbance,

they are not present during project activities. including removal of vegetative nest
substrate and water level changes in
Joint-use Facilities Program breeding colonies.

This action incorporates many of the above-
mentioned management activities and facilites * Temporary loss of shallow water forag-

construction into a plan for the joint-use of ing habitat to drainage or water level
facilities by neighboring property owners. Increases.

Activities occurring in or adjacent to nesting _ o
white-faced ibis could cause nest failure and Conclusion and Determination

colony abandonment. Water level changes '
could affect white-faced ibis by inundating Some Amendment Three actions have poten-

nests, or, Converse|y’ by increasing predatiorﬁia| to affect white-faced ibis direCtly by caus-
by land-based mammals following dewateringind nesting failure and colony abandonment,
of marsh vegetation. However, there should bé&nd through loss of foraging habitat and possi-
little or no effect to white-faced ibis provided Pble nest failure resulting from water level
they are not present during project activities.changes. Knowledge of the species’ distribu-

Water level changes could also affect availabiltion during the breeding and non-breeding sea-
ity of foraging habitat. sons would enable better assessment of

potential impacts and their cumulative affects.
Because they are a colonial species, whiteFowever, project areas would be surveyed, as
faced ibis are particu|ar|y prone to impacts_described in Amendment Three, for sensitive
Disturbances in or near a breeding colonysPecies including breeding white-faced ibis
would likely cause substantial reproductivePrior to conducting activities with potential to
failure. Because white-faced ibis also forageaffect nesting birds,. If present, avoiding or
colonially, substantial loss of foraging habitatdelaying activities that could affect a breeding
during the breeding and nonbreeding seasorfzolony would substantially reduce or eliminate
could affect foraging efficiency within the potential negative impacts to white-faced ibis.
project area.

Critical Habitat

There is no designated critical habitat for the
white-faced ibis in the project area.
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California Clapper Rail, Rallus longirostris obsoletus

Status a saltgrass-pickleweed association in the high
intertidal zone grading to tall emergent bul-
The California clapper railRallus longirostris  rushes $cirpusspp.) and cattailsTyphaspp.)
obsoletu} is listed as an endangered speciesn the lower intertidal zone (DWR 1994; Gar-
under both the State and federal endangereda 1995; Evens and Collins 1992). California
species acts. The federal recovery plan for Calelapper rails are known to nest in pickleweed,
ifornia clapper rails is currently being revised California cordgrass, and gumplai@rindelia
as a tidal marsh ecosystem recovery plan. strictd) in Central Bay and South Bay marshes,
while rails in the north bay have shown a nest-
Distribution ing preference for alkali bulrusts€irpus mar-
itimus), pickleweed, and gumplant (Garcia
The historical range of California clapper rails 1995; Collins and others 1994; Evens and
extended from Humboldt Bay to Morro Bay, Collins 1992). California clapper rails nest
and were historically abundant in tidal marshesear tidal sloughs and creeks in dense cover
of the San Francisco Estuary (Grinnell 1915;near the channel. If tidal floods disrupt nesting,
Grinnell and Miller 1944). Between 1850 and the birds may renest in pickleweed at high
1913, sport and market hunting depleted Caliimarsh elevations. Diked managed wetlands do
fornia clapper rail populations. Populationsnot support breeding habitat for California
showed some recovery after hunting this speelapper rails, but they are known to use diked
cies was prohibited in 1913 (USFWS 1984).wetlands as refugia from high winter flood
The geographic range of this species is nowides.
restricted to the San Francisco Estuary. The
total California clapper rail population in the General Ecology
1970s was estimated at 4,200 to 6,000 individ-
uals (Gill 1979). During the 1980s, the speciegCalifornia clapper rails feed in intertidal mud-
declined dramatically to about 1,500 individu- flats and within high intertidal marsh vegeta-
als in 1987 (Harvey 1988). The population wastion at low tide. California clapper rails feed
estimated to be 700 in 1988 and, as of 1990by probing in mud or by picking up food found
between 300 and 500 individuals remainedon the surface of the ground or in vegetation.
(Foerster and others 1990). California clappeiheir diet consists of parasitic worms, clam
rails have been documented from Suisurworms, snails, clams, crabs, insects, spiders,
Marsh downstream through the North andfish, and sometimes plant material (Williams
South bays of the San Francisco Estuary. 1929; Moffitt 1941).

Habitat Occurrence in the Project Area

California clapper rails use a variety of habitatFrom the time of the seminal work of Grinnell
types within the San Francisco Estuary (DWRand Miller (1944) through the early 1970s, it
1994; Garcia 1995). Occupied habitats rangevas assumed that California clapper rails were
from large undiked salt marshes dominated byestricted to the reaches of the San Francisco
pickleweed $alicornia virginicg with Cali- Estuary downstream of Carquinez Straits.
fornia cordgrass Spartina foliosa at low However, comprehensive surveys of potential
intertidal channel edge to brackish marsh withCalifornia clapper rail habitat in Suisun Marsh
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were not conducted for the first time until 1979 Mall and Rollins (1972) report:
(Harvey 1980). DeGroot (1927) reported that
California clapper rail numbers were fairly Aside from the importance of waterfowl of
common in the northern half of the bay region, the Pacific Flyway, the Suisun Marsh pro-
but declined around the turn of the century vides critical habitat for a host of other
when tidal marsh was drained for agricultural  wildlife forms. Such endangered, rare, or
and industrial development. The more recent unique species as the peregrine falcon,
precipitous decline is believed to be the result  white tailed kite, bald eagle, California
of further loss and degradation of tidal marsh  clapper rail, black rail, salt marsh harvest
habitat and excessive predation by red fox. mouse, and Suisun shrew also depend on
it.
Habitat for California clapper rails has been
present in Suisun Marsh before extensive dikGill (1979) reported that DFG did not believe
ing of Suisun wetlands began in the 1870sCalifornia clapper rails to be in Suisun Marsh.
There is historical evidence of halophytic plantHowever, Harvey (1980) conducted surveys of
communities in Suisun prior to State and fed-California clapper rails in Suisun Marsh in
eral water project development and earlyl978 under contract to DFG, and confirmed the
upstream diversions for agriculture on the Sacpresence of 25 breeding pairs in the Cutoff
ramento River (Wells 1995; Wells and GomanSlough marshes.
1995). George and others (1965) and Mason
(1972) reported that vegetation on GrizzlyDWR and DFG personnel have detected Cali-
Island prior to diking was a saltgrass-pick-fornia clapper rails at Cutoff Slough, First
leweed association, and an early history oMallard Branch, Second Mallard Branch,
Solano County refers to the pickleweed salt-Montezuma Slough at Joice Island, Hill
marshes at Montezuma Slough near thé&lough, Peytonia Slough, the mouth of Boyn-
present site of the SMSCG (Wood, Alley andton Slough, Ryer Island, Point Edith Marsh,
Co. 1879). Current vegetation communities inSuisun Slough at Morrow Island, and the
undiked Suisun tidal marshes and the historicaBuisun Bay shoreline at Suisun Marsh Reserve
occurrence of rare halophytes which areFleet (also known as the “mothball fleet”)
restricted to Suisun, such as Suisun thistle an(OWR 1994). Detailed maps of California
soft bird’s beak, further suggest that Californiaclapper rail locations in Suisun Marsh are pre-
clapper rail habitat has historically beensented inSummary of Sensitive Plant and
present in this reach of the estuary. It is likelyWildlife Resources in Suisun Marsh During
that the inaccessibility of these private lands toWVater Years 1984-199DWR 1994).
early ornithologists precluded early detection
of rails. California clapper rails were reported in the
Cutoff Slough marshes of Suisun Marsh by the
Anecdotal accounts of California clapper railsNapa-Solano Audubon Society during the
date back to the 1940s, when hunting clubBenicia Christmas Bird Count in the 1970s.
apparently heard, observed, and hunted thi$hese unconfirmed winter reports prompted
species (Arnold 1996; Tony Arnold, personalthe first comprehensive breeding season sur-
communication, see “Notes”). A guide to thevey for California clapper rails in Suisun
flora and fauna of Solano County indicatesMarsh undertaken by Tom Harvey in 1978.
California clapper rails were present in SuisunHarvey (1980) documented 25 breeding pairs
Marsh along Suisun Slough (Neitzel 1965). of California clapper rails along the Cutoff
Slough marshes (Rush Ranch and DFG lands).
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California clapper rails have consistently been + Drought Response Fund.

detected in the Cutoff Slough marshes during

Christmas bird counts and breeding season <« Updating management plans.
census (DWR 1994). California clapper rails

have also been consistently detected at the <+ Morrow Island Distribution System
Suisun Marsh Reserve Fleet shoreline north- and Lower Joice Island fish screens.
east of the Benicia-Martinez bridge. Breeding

populations of California clapper rails were  + Roaring River Distribution System
detected at Hill Slough by DWR and DFG turnout repairs.

staff in 1992 (Brenda Grewell and Laurie

Briden, field observations; DWR 1994). There Making Salinity Standards Consistent with
were no records of California clapper rail cen-the 1995 Water Quality Control Plan

sus in this area prior to the 1992 detection, buft js uncertain whether channel water salinity
mosquito abatement district personnel indicat&tandards in the 1995 Water Quality Control
the California clapper rails been heard andpjan will affect California clapper rails. Field
seen in the Hill Slough marshes since the earlypservations suggest that sustained increases
1980s. California clapper rails have also beefin water levels associated with high Delta out-
documented at the mouth of Boynton Sloughfiow, as experienced in water years 1996
and Suisun Slough at Morrow Island duringthrough 1998, may dramatically reduce the
the breeding season. A California clapper raikime and extent of exposure of California clap-
carcass was discovered north of Peytonigyer rail foraging habitat. Sustained high out-
Slough in summer 1992 (Brenda Grewell, fieldfiow conditions also have the potential to
notes). Dave Feliz (DFG) detected Californiaaffect California clapper rail nests due to their
clapper rails at Peytonia Slough Ecologicalproximity to tidal sloughs and creeks. How-
Reserve during the Christmas bird countsver, these were years with exceptionally high
(Leong, personal communication,  seegytflow during years of high precipitation and
“Notes”). Repeated incidental sightings of outflows associated with the channel water
California clapper rails have been made bysalinity standards in the 1995 Water Quality
DWR and DFG staff biologists in late summer control Plan are not as high or for as long as
along Suisun Slough. There appears to be Calfiood flows from 1996 through 1998. Regard-
fornia clapper rail movement along the Suisuness, careful experimental and monitoring
Slough corridor at the close of breeding seasogtydies are needed to determine whether
when juvenile rails are dispersing from nestingactions needed to comply with the 1995 Water
territories. There have been no California cIapQua“ty Control Plan will have a negative
per rail detections east of Hill Slough, the Bel-effect on endangered California clap-per rails.
dons Landing Bridge on Montezuma Slough,These data are not currently avail-able.

or east of Ryer Island and Middle Point on the

Contra Costa shoreline, though these areagonverting S-35 and S-97 to Monitoring

were searched by Harvey and DWR and DFGsgations

staff. Converting S-35 and S-97 to monitoring sta-

tions may enhance potential California clapper
rail habitat, as implementation of D-1485

. . salinity standards in the western marsh may
The following Amendment Three actions ar€ aliminate suitable tidal marsh habitat for Cali-

nqt expected to affect the California Clapperfornia clapper rails (USFWS 1994f). Knowl-
rail. edge of the basic ecology of this species

Project Impacts
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suggests that aqueous salinity regimes whicloint-use Facilities Program

vary with water year types could be more ben-vost of the actions associated with the Joint-
eficial to both tidal marsh species d|VerS|ty anduse Facilities Program would not affect the

rare species persistence. California clapper rail. However, installing
new drainage gates may affect this species.

Establishing Criteria for September The USFWS biological opinion (1995)

SMSCG Operations addresses disturbance to California clapper

Because there is currently no scientific datarails during construction activities and sets
that evaluates the influence of physical andspecific restrictions to work allowed in the
biological processes on Suisun tidal marstproximity of California clapper rail habitat to
plant communities, the magnitude of the effectavoid negative effects during the breeding sea-
of SMSCG operations is unknown. The goal ofson. Disturbance outside of the breeding sea-
September SMSCG operations is to fresheson is still a potential affect to California
channel water salinity prior to flooding of clapper rails, as rails may respond by dispers-
lands for wintering waterfowl. Channel water ing between suit-able habitat fragment patches
salinity in Suisun Marsh is historically highest resulting in increased predation losses. Cali-
in September, prior to onset of the fall rainfall. fornia clapper rails have been known to leave
The incremental change in salinity and associterritories during construction disturbance in
ated increases in water elevations during thiSuisun Marsh and San Francisco Bay (Brown-
time have the potential to affect California ing, personal communication, see “Notes”).
clapper rail food resources. The details, direc-

tion, and extent of this effect are unknown. Portable Pumps Program

Operation of the portable pumps would not
Managed Wetlands Improvement Fund affect California clapper rails. Potential effects
It is unlikely that actions funded by the Man- to California clapper rails resulting from the
aged Wetlands Improvement Fund wouldinstallation of a new discharge location for the
affect California clapper rails because thesgoump could be avoided by following the
actions would all occur on diked wetlands. restrictions in the 1995 biological opinion.
California clapper rails are not likely to use
diked wetlands except as refugia from highWater Manager Program

tides. In areas where California clapper railstThe \Water Manager Program may affect Cali-
are restricted to fringing marsh along the outfornia clapper rails. This potential effect is
board side of levees, actions such as ditch CONexpected to be minimal because California
struction or vegetation clearing during high clapper rail use of diked wetlands appears to
tide periods may affect them. be associated with escape from high tides out-
. . _ side of extensive undiked tidal wetland areas.
The installation of new drainage structuresyapitat changes associated with implementa-
may affect the California clapper rail althoughtion of the Water Manager Program are not

the USFWS biological opinion (1995) |ikely to jeopardize this species.
addresses disturbance to California clapper

rails during construction activities and sets Critical Habitat

specific restrictions to work allowed in the

proximity of California clapper rail habitat to aithough there is no official clapper rail desig-
avoid negative effects during the breeding seanated habitat, the USFWS has identified sev-
son. eral areas within the Suisun Marsh that
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California clapper rails are known to nestsus activities with taped calls. Census activi-
including (1) Hill Slough, (2) Rush Ranch ties at high tides unnecessarily expose these
(Cutoff Slough), (3) Goodyear Slough andbirds to aerial predators. Active census activi-
Suisun Bay, adjacent to the Mothball Fleetties during breeding season can also move
and (4) tidal marshes of the southwest side obirds from nests which subject them to nest
Suisun Slough and Suisun Bay from the mouttpredation. Conservative guidelines have been
of Goodyear Slough south to the Mothball established for permitted, professional biologi-
Fleet. The USFWS described these areas in @al census activities, but amateur and
letter dated 2 May 1994 and provide mapsuntrained census activities with taped calls can
identifying these locations (USFWS 1994f).  continue to jeopardize these rare birds.

Existing Environment and Cumulative The response to a request of USFWS for infor-
Effects mal consultation and approval of the 1994
Western Suisun Marsh Salinity Control Test
Reduction of tidal marsh habitat, estimated aincluded a discussion of the relevance of the
85% to 95%, has been the major historicalsalinity standards for maintaining appropriate
cause of rail decline (Foin and others 1997)fish and wildlife habitat in the western Suisun
The lack of quality marsh habitat has furtherMarsh (USFWS 1994f). The consultation con-
limited populations of this species (Foin andcluded that the D-1485 salinity standards for
others 1997). Predation of California clapperthe western marsh were designed to guarantee
rails by the introduced red fox has decimatedreshwater flows that would reduce salinity
San Francisco Bay populations (Foerster andnd enhance the physical environment for
others 1990). waterfowl food plants. The USFWS further
stated that the salinity standards did not
Disturbance from construction activities hasenhance the physical environment for salt tol-
caused California clapper rails to abandon tererant species used by the federally listed salt
ritories. This behavior was documented at themarsh harvest mouse. Furthermore, USFWS
Suisun Marsh Reserve Fleet shoreline duringtated that long term maintenance of the D-
construction of the new causeway. Californial485 salinity standards may decrease or elimi-
clapper rails returned to the shoreline follow-nate suitable tidal marsh habitat for federally
ing construction (Burch, personal communica-isted species, such as California clapper rails,
tion, see “Notes”). California clapper rails arethus perpetuating their decline (USFWS
extremely vulnerable to predation when forcedl1994f).
to move between habitat fragments.
There are no perceived cumulative effects to
California clapper rails are also vulnerable toCalifornia clapper rails relative to Amendment
oil spills. A substantial breeding population of Three of the SMPA.
California clapper rails has been documented
at Point Edith Marsh. This marsh was affected Conclusion and Determination
by the Shell oil spill in 1988, and small oil
spills frequently occur in the Carquinez Straits.California clapper rails are present in Suisun
California clapper rails are vulnerable to directMarsh today and there is evidence to suggest
contact with oil, and these mud-probing feed-that they have occupied Suisun Marsh for
ers are vulnerable to food chain magnificationsome time. While California clapper rail popu-
of toxic chemicals. California clapper rails arelations in Suisun Marsh are small, the presence
also threatened by exposure to excessive cemf this species at the extreme end of its histori-
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cal range could be of critical importance to its
persistence and recovery. Furthermore, Cali-
fornia clapper rails are in areas where red fox
has yet to be detected. This further underscores
the importance of maintaining viable popula-
tions of these rare birds in Suisun Marsh.

Implementation of the 1995 Water Quality
Control Plan may potentially affect California
clapper rails. The effects of the actions of this
plan on Suisun Marsh species that rely on
halophytic plant communities has not been
fully addressed. Actions proposed for
improvement of waterfowl habitat landward of
Suisun Marsh levees are expected to have min-
imal to no effect on the species because it only
occasionally uses these lands as high tide refu-
gia. Some Amendment Three actions, such as
converting S-35 and S-97 compliance stations
to monitoring stations, are expected to enhance
and maintain habitat for California clapper
rails.

Chapter 6: Birds
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California Least Tern, Sterna antillarum browni

Status The pacific coast wintering population proba-
bly includes the California subspecies.

Numbers of the California subspecies of least
terns have declined substantially since the Habitat
1930s due primarily to human development of
coastal breeding sites, but also to recreationaCalifornia least terns historically nested prima-
disturbance and introduced predators (Harveyily on sandy outer coastal beaches but also
and others 1992; Small 1994). From the estiwithin estuaries, lagoons, and bays and along
mated thousands of least terns that historicalljreshwater lakes and ponds near the coast
nested in California, less than 2,000 pairs havéEhrlich and others 1988). Due probably to
bred in recent years. For this reason, the Caliloss of much of their natural habitat, breeding
fornia least tern was listed as endangerediow may also occur at artificial sites, includ-
under the federal Endangered Species Act anithg some open areas with a sandy or hardpan
the California Endangered Species Act insurface, aircraft runways, and abandoned salt

1970. Their status remains unchanged. and other diked managed ponds (Ehrlich 1988;
Harvey and others 1992; Small 1994). Winter-
Distribution ing habitats are coastal areas from Baja to

southern Mexico (Root 1988). Foraging habi-
California least terns are coastal breedersatis shallow open water.
occurring from the San Francisco Bay Area
southward into northern Baja, Mexico (Small Habitat occurring within Suisun Marsh that
1994; Harvey and others 1992). Known breedmay be used by California least terns includes
ing sites around the San Francisco Bay Areapen natural or artificial sandy areas, including
counties include four in Alameda, two in Con- dry pond bottoms and the sandy margins of the
tra Costa and two in San Mateo (Collins 1987;bay and sloughs where nesting could poten-
Atwood and others 1979; Feeney and Collingially occur. Foraging habitat consists of open
1985; Carter and others 1990, all as cited invater areas nearby potential nest sites.
Harvey and others 1992). As many as 89 pairs
may have attempted nesting within the San General Ecology
Francisco Bay Estuary in 1990 (Carter and
others 1990, as cited in Harvey and otherd.east terns are the smallest of the tern species.
1992). California least terns are mostly colonial
breeders, though solitary pairs have been
The wintering distribution of least terns is not observed (Ehrlich and others 1988). Nests are
well described, however, no known overwin-simple, usually consisting of an unlined
tering occurs in California (Root 1988). On the depression in the sand. Because they nest on
Pacific coast least terns are known to winterthe ground, least terns are highly susceptible to
from Baja to southern Mexico and possibly asdisturbance, which often results in colony
far south as southern Central America (Ehrlichabandonment. Spring arrival in the San Fran-
and others 1988). On the Atlantic coast theycisco Bay Area usually occurs by late April
have been observed as far north as North CargSmall 1994). Fall migration begins in late
lina and as far south as Brazil (Root 1988).August. Most birds are gone by mid-Septem-
ber though a few may remain until late Octo-
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ber. The diet of California least terns consists
of small fish, crustaceans and insects (Ehrlich
and others 1988).

Least terns are declining throughout most of
their range (Ehrlich and others 1988). Approx-
imately only 20 breeding colonies presently
occur in California between San Francisco and
San Diego counties (Small 1994). In the San
Francisco Bay Estuary several low salinity salt
ponds in Alameda and Santa Clara counties
serve as post fledging, pre-migratory staging
areas where juveniles hone fishing skills (Har-
vey and others 1992). Least terns begin breed-

Chapter 6: Birds

Operation and maintenance of Existing
Facilities.

Establishing criteria for September
SMSCG operations.

Morrow Island and Lower Joice Island
fish screens (provided a breeding col-
ony is not located at the sites during
installation).

Roaring River Distribution System
turnout repair (provided a breeding col-
ony is not located at the site during

ing at two years of age (Ehrlich and others
1988).

repairs).

* Water Manager Program.
Occurrence in the Project Area

* Portable Pumps Program.
California least terns are not known to occur in
the project area though potential nesting habiThe following actions included in Amendment
tat is available and breeding occurs nearbylhree could affect California least terns should
within the San Francisco Bay Estuary. Becaus¢hey attempt to nest in the project area.
surveys to identify least tern occurrence in the
project area have not been conducted, it irought Response Fund

unreliable to assume the species’ presence Ofhjs action would provide funds for manage-
absence. Furthermore, because least terns hagant activities such as discing, creation of V-
colonized novel sites within the San Franciscajitches, and operation of portable pumps.
Bay Estuary in recent years, new nestingactivities such as ditching and discing in or
attempts within the project area would be posmearby a least tern colony could cause nesting
sible. failure and colony abandonment. However,
there should be no impacts to least terns pro-
vided they are not present in the project areas
during activities.

The following actions included in Amendment

Thl’ee are not eXpeCted to affeCt CaliforniaManaged Wetlands |mpr0vement Fund
least terns.

Project Impacts

75/25 Cost-share ProgramThis program

« Making salinity standards consistent will replace or improve drainage facilities and

with the 1995 Water Quality Control allow for better control of hydroperiod and
Plan. leaching cycles. Construction activities occur-

ring in or adjacent to a least tern colony could
cause nest failure and colony abandonment.
Nest failure could also occur should pond
flooding inundate nests. However, there should
be no impacts to least terns provided they are

» Converting S-35 and S-97 to monitor-
ing stations.
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not present in the project areas during actividmpacts to California least terns could occur

ties. should the species attempt to breed within the
project area while management activities are

50/50 Cost-share ProgramThis program conducted. The presence or absence of least

will facilitate the construction and mainte- terns should, therefore, be considered prior to

nance of water delivery systems, such agroject actions that could affect them.

ditches in the managed wetlands, and could

include the raising of pond bottom sinks and Critical Habitat

levee coring. Least terns are not likely to use

levees, but may use pond bottoms where theyhere is no designated critical habitat for Cali-

would be directly affected should nests be burfornia least terns in the project area.

ied during elevation alterations. Nesting fail-

ure could also occur should pond flooding Existing Environment and Cumulative

inundate nests. However, there should be no Effects

impacts to least terns provided they are not

present in the project areas during activities. Because California least terns are not known to
occur in the project area, cumulative effects

Update Management Plans are difficult to estimate. Potential current

This action will fund efforts to write new man- (human-caused) negative impacts to least
agement plans for private ownerships in the€rns, and their habitat in Suisun Marsh
marsh. While this action in itself will not cause include but are not limited to the following.
impacts, activities recommended in the plans

may result in increased activities like ditching, ~* Possible direct human disturbance,
discing and leach cycles. Changes in soil water including any activities occurring in
salinity should not affect California least terns. areas where least terns are nesting.
Water level changes associated with leaching,

however, would likely cause nest failure * Elimination of potential breeding habi-

should nests become submerged. However, tat as a result of management activities
there should be no impacts to least terns pro- to increase waterfowl habitat.

vided they are not present in the project areas . o

during activities. Conclusion and Determination
Joint-use Facilities Program California least terns are not known to nest

‘within the project area. However, because of
heir sensitive status, and the presence of
reeding colonies nearby within the San Fran-

This action incorporates many of the above
mentioned management activities and facilitie

construction into a plan for the joint use of ". . .
P J cisco Bay Estuary, potential for impacts to the

facilities by neighboring property owners. : : .
Should one be present, activities occurring ipPecles should be considered prior to conduct-

or adjacent to a least tern colony would IikelyIng project activities. Some Amendment Three

cause nesting failure and colony abandonmentr"CtionS have the potential to affect least terns,

Water level changes associated with leachin hould ttheg/ be dpreserln, ?hrousghh dllccleICt dtlsttur-
could also cause nest failure should nest§anCes 0 breeding colonies. Should least terns

become submerged. However, there should b ceur W‘th".‘ 't.he project sitg, avoiding  or
no impacts to least terns provided they are no elaying activities that could directly affect the

present in the project areas during activities. colony W.OUId sub stanthlly reduce potential
negative impacts to the bird.
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Chapter 7
REPTILES
Western Pond Turtle, Clemmys marmorata
Status surveys have focused on the detection of sensi-

tive plant and bird species, but observations of
The western pond turtle includes two subspepond turtles have been recorded. Western pond
cies, the northwestern pond turtle.(m. mar- turtles have been observed basking on mud
moratg and the southwestern pond turtlé.( banks adjacent to Hill Slough, Nurse Slough,
m. pallidg). Both subspecies were petitionedCutoff Slough, First Mallard Branch, Second
for federal listing on 29 January 1992. On 5Mallard Branch, Boynton Slough, Peytonia
October 1992, the USFWS announced its 90Slough, Frank Horan Slough, and Cordelia
day finding stating that the petition presentedSlough. They have also been observed along
sufficient information to indicate that listing Grizzly Slough (an internal distribution ditch
may be warranted. The formal review proceson Grizzly Island), along Roaring River, and
was then initiated. In 1993, the USFWS deter-ditches in managed wetlands.
mined that there was insufficient information
to propose listing of the species. The western Habitat
pond turtle is now a federal species of special
concern. The DFG considers the western pon@he western pond turtle is a habitat generalist
turtle to also be a California species of speciafound in both seasonal and permanent aquatic
concern. habitats ranging from fresh water to sea water,

with a high tolerance to brackish conditions

Distribution (Holland 1991). Western pond turtles are

found near a wide variety of wetlands, includ-
The western pond turtle occurs in suitableing ponds, marshes, lakes, streams, rivers, irri-
aquatic habitats throughout California, west ofgation ditches, and vernal pools. Aquatic
the Sierra Nevada, and in parts of Oregon anthabitats with slow currents, adequate vegeta-
Washington. The northwestern pond turtle istive cover, and sunny basking sites (logs,
found north of San Francisco Bay, while theexposed banks, and mudflats) are favored.
southwestern pond turtle is found south of SarHatchling and first-year turtles require shallow
Francisco Bay. There is evidence to suggesivater, emergent vegetation, and woody debris
that the two subspecies may intergradesuch as hanging branches and downed snags
between the San Francisco Bay region and théHolland 1991). In the marsh, pond turtles are
San Joaquin Valley. Suisun Marsh may bemost commonly observed basking on the
inhabited by a hybrid of the northwestern andbanks of channels during daylight low tides.
southwestern subspecies (Holland and Bury,
personal communication, see “Notes”). General Ecology

Systematic boat surveys of sensitive specieBond turtles are diurnal, but some are crepus-

habitat have been conducted by DWR staffcular, and nocturnal activity has been
throughout Suisun Marsh since 1991. Thes®bserved. The turtles become most active
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when water temperatures are above 15 °Clor females, but they can move considerable

Basking and other thermoregulatory behaviorglistances (1.5 km or more) usually within the

are used to maintain a body temperature neasame drainage (Holland 1991).

32 °C (Bury and Holland forthcoming). Indi-

viduals are active all year where climates arePond turtles are secretive and usually sub-

warm but in the northern parts of the rangemerge themselves at the slightest disturbance,

they hibernate during cold periods. The turtlesmaking them difficult to observe or effectively

may hibernate underwater in the mud, or theycount.

may move into upland habitats (Morey 1985;

Storer 1930). Pond turtles are omnivorous gen- Occurrence in the Project Area

eralists and opportunistic predators, eating pri-

marily aquatic invertebrates and vegetationWestern pond turtles have been observed along

plus small vertebrates and carrion (Bury andsloughs and waterways throughout the Suisun

Holland forthcoming). Marsh. In the managed wetlands, turtles are
seen primarily during spring draw-down, bask-

Pond turtles grow slowly; they may take up toing on pipes or debris in the larger drainage

12 years to reach sexual maturity, and may liveditches (Steve Chappell, personal communica-

for 30 to 40 years. Mating has been observedion, see “Notes”). It is not known where the

from May to September, but all observed ovi-turtles overwinter in the marsh, where they

positions occurred from May to July. A female nest, or where favored habitats of hatchlings

may only lay eggs every other year (Bury andand juveniles occur.

Holland forthcoming). Females build nests

along wetland margins or in adjacent uplands, Project Impacts

usually from 15 to 190 m from water (Rathbun

and others 1992). Oviposition requires soilln general, Amendment Three actions are not

which is at least four inches deep, and usuallyexpected to have any significant effects to

takes place in a southern exposure at a siteestern pond turtles or their habitat. Most

which will not flood. Most observed nests observations of turtles in the marsh have been

have been on dry, well-drained soils with sig-along slough margins, and not in the managed

nificant clay and silt content and low slope wetlands where most Amendment Three

(Holland 1991). Incubation is about 12 weeks.actions will take place.

There is some indications that hatchlings may

overwinter in the nest, emerging for the first The following Amendment Three actions are

time in March or April (Holland 1991). Young not expected to affect the western pond turtle.

turtles are preyed upon by introduced preda-

tors such as bullfrogs and bass (Bury and e Making salinity standards consistent
Holland forthcoming). with the 1995 Water Quality Control
Plan.

The western pond turtle is not known to be ter-

ritorial, but aggressive encounters including ¢ Establishing criteria for September
gesturing and physical combat (Bury and SMSCG operation.

Wolfeim 1973) are common and may function

to maintain spacing on basking sites and to set- ¢ Lower Joice Island fish screen.

tle disputes over preferred spots. The species is

fairly sedentary, with home ranges of approxi- ¢ Updating management plans.
mately one hectare for males and 0.3 hectare
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Converting S-35 and S-97 to Monitoring turtles. There may be temporary increases in
Stations local turbidity associated with installation and

This action may result in temporary and Sea.annual maintenance. Resident turtles will be
sonal increases in western marsh channdlisturbed by activities around the screens, and
water salinity and is not expected to adverselypasking and feeding behaviors may be tempo-
affect the western pond turtle because the spéarily disrupted. Installation may temporarily

cies is tolerant of a wide salinity range, includ- 'emove emergent vegetation and disturb bask-

ing full-strength sea water (Holland 1991).  ing sites adjacent to the screens.

Managed Wetlands Improvement Fund Roaring River Distribution System Turnout
Repairs

75/25 Cost-share Program Roaring River Distribution System turnout

This program will replace or improve drainage repairs may disturb the waterside of the levee
facilities and may have minor, temporary where the pipes enter the distribution system,
effects to western pond turtle habitat. Installa-€mergent vegetation may be temporarily
tion of the facilities may remove emergentremoved, and basking sites temporarily dis-
vegetation, disturb mudflat basking areas, andurbed. There may be temporary increase in
increase turbidity in the water column. Distur- local turbidity during the repairs.

bances within the seasonal wetlands will not

affect the species, as these wetlands will be dryVater Manager Program

when facilities are installed. The primary goal of the Water Manager Pro-
gram is to ensure water management to limit
50/50 Cost-share Program peaks in soil water salinity and changes in soil

This program will facilitate the construction of water salinity will not affect the western pond
water delivery systems such as ditches in théurtle. It is not known what effects water level
managed wetlands. Construction would onlychanges associated with leaching would have
occur when the ponds are dry, so there will beon the turtle. There may be some disturbance
no direct effects to the western pond turtle.to basking turtles due to vehicular traffic and
There may be minor, temporary effects if ditchincreased visits to intake and drainage facili-
cleaning or construction removes substantiaties.
amounts of emergent vegetation.

Joint-use Facilities Program
Drought Response Fund This action incorporates many of the above-
This action would provide funds for manage-mentioned management activities and facilities
ment activities such as discing, creation of V-construction into a plan for the joint use of
ditches, and operation of portable pumpsfacilities by neighboring property owners.
These activities in the managed wetlands ardinor, temporary effects to turtles may occur
not expected to have substantial effects to thelue to installation of drain or intake gates
turtle. There may be some loss of emergenftemporary loss of emergent vegetation on
vegetation that may have minor temporaryslough-side of levees, disturbance of mudflat

effects on turtle use the following season. basking areas, increased turbidity), ditching
(temporary loss of emergent vegetation in sea-
Morrow Island Fish Screens sonal wetlands), and increased management

The installation and maintenance of fishactvities like leaching.
screens may have temporary effects to pond
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Portable Pumps Program

The use of portable pumps is not expected to
affect the western pond turtle; there is no evi-
dence that turtles are directly affected by pump
operation. The noise of pump operation may
disturb turtles basking in areas adjacent to the

pump.
Critical Habitat

There is no designated critical habitat for the
western pond turtle in the project area.

Existing Environment and Cumulative
Effects

Current and ongoing (human-caused) negative
effects to the pond turtle and its habitat in
Suisun Marsh include the following.

» Boat wakes which disturb basking tur-
tles and erode channel banks.

» Direct human disturbance from vehi-
cles and management activities, such
as installation and operation of water
delivery facilities.

» Temporary loss of habitat due to
removal of vegetation and bank distur-
bance due to management activities,
levee maintenance and repair, dredg-
ing, and other construction.

Conclusion and Determination
Amendment Three is not expected to signifi-

cantly affect the western pond turtle or its hab-
itat in the Suisun Marsh.
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Chapter 8
AMPHIBIANS
California Red-legged Frog,Rana aurora draytonii
Status or Scirpusat an aquatic site does not rule out

the possibility of the frog occurring there, but
The California red-legged frog was listed asthe presence of one or all of these plants is an
threatened by the USFWS in 1996. It is also amportant indicator that the site may provide
DFG California species of special concern.  foraging or breeding habitat (USFWS 1997).

Distribution Eggs are found in ponds or pools attached to

emergent vegetation. The tadpoles remain in

The historical range of the California red- these habitats until metamorphosis in the sum-
legged frog extended coastally from Pointmer. Young frogs can occur in slow-moving,
Reyes and inland from Redding, southward tashallow riffle zones in creeks or along the mar-
northwestern Baja California. Its current rangegins of ponds. In the summer, older frogs are

is much reduced, with most remaining popula-often found close to a pond or a deep pool in a

tions occurring in central California along the creek where emergent vegetation, undercut
coast from Marin County south to Ventura banks, or semi-submerged rootballs afford

County (Jones and Stokes 1996). shelter from predators. Throughout the year,
adult frogs may also take shelter in small
Habitat mammal burrows and other refugia on the

banks up to several dozen meters from the
In general, dense vegetation close to and shadvater and can be found in smaller, often
ing slow-moving water of moderate depth areephemeral bodies of water, such as seeps or
habitat features that appear especially imporsprings, in a variety of upland areas. The frogs
tant to California red-legged frogs (Hayes andoften move away from the water after the first
Jennings 1988). The frogs occur in differentwinter rains, sometimes as far as 1.5 km
habitats depending on their life stage and thdUSFWS 1997).
season. All stages are most likely to be
encountered in and around breeding sites, General Ecology
which include coastal lagoons, marshes,
springs, permanent and semipermanent naturdlhe California red-legged frog is a relatively
ponds, ponded and backwater portions ofarge aquatic frog, ranging from 4 to 13 cm
streams, stock ponds, irrigation ponds, androm snoutto vent. The skin is usually smooth,
siltation ponds. Creeks and ponds where thand the dorsal color can be brown, gray, olive,
frogs are found often have deep pools, denser orange, with a pattern of dark flecks. The
and overhanging growth of woody riparian undersides of adults are white, usually with
vegetation, especially willows S@liYy, an patches of red or orange on the abdomen and
understory of cattailsTyphg and tules §cir-  hind legs.
pug, and sandy or silty streambeds (Hayes and
Jennings 1988). The absenceSilix, Typha
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Sexual maturity is reached at three to four(Federal Register, 23 May 1996). Adult frogs

years of age, and frogs may live eight to tencan tolerate mild salinities and may disperse

years (USFWS 1996). California red-leggedthrough the marsh.

frogs breed from late November through April.

Females deposit from 2,000 to 6,000 eggs, two Project Impacts

to three millimeters in diameter, in a loose

mass attached to emergent vegetation near tHé the frog occurs in the Suisun Marsh, it

surface of the water. Eggs hatch in 6 to 14would most likely be in its margins, where

days, and transform into juvenile frogs in 3.5local creeks flow into it and water salinity is

to 7 months. very low. None of the proposed Amendment
Three actions would affect these areas. Areas

Juvenile and adult red-legged frogs are sit-andwith substantial tidal action are probably too

wait predators that are apparently cued by consaline to be occupied by the frog’s breeding

tinuous movement of the prey item. Although populations.

juveniles have been observed feeding during

the day, adults are active primarily at night. Critical Habitat

Adults feed on the surface of the water in algal

mats and in dense shoreline vegetation. They¥here is no designated critical habitat for the

consume a wide variety of terrestrial andCalifornia red-legged frog in the project area.

aguatic vertebrates and invertebrates, includ-

ing beetles, sowbugs, worms, spiders, water Existing Environment and Cumulative

striders, flies, snails, small frogs, and small Effects

mice (Hayes and Tennant 1984; USFWS

1997). Tadpoles feed on decomposed plant anidl the frog was historically present within the

animal material, green algae, diatoms, andnarsh, its extirpation was probably due to a

bacteria (Storer 1925). combination of factors that have led to its
decline throughout the State. These factors
Occurrence in the Project Area include habitat loss and alteration, overexploi-

tation, and introduction of exotic predators.
Suisun Marsh is within the historical range of The frogs that are known from the area west of
the California red-legged frog, although thereHighway 680 are at risk from development.
are only anecdotal records of the frog alongMany problems have been documented in
Montezuma Slough (Neitzel 1965). Recentstreams north of them due to siltation caused
surveys (Shaffer, personal communication, seby increased runoff from newly-constructed
“Notes”) have not located the frog in the subdivisions.
marsh, but they are known in upland freshwa-
ter areas bordering the marsh (McCaslan, per- Conclusion and Determination
sonal communication, see “Notes”). Suisun
Marsh is believed to be too saline to serve aghe California red-legged frog is not known to
breeding habitat for the frog (Jennings andoccur within the Suisun Marsh. If it does
McCaslan, personal communications, seeccupy areas of the marsh, the proposed
“Notes”); eggs and larvae cannot survive inAmendment Three actions are not expected to
salinities greater than 4.5 ppt (approximatelyadversely affect the species.
7 mS/cm) and 7 ppt (approximately 11 mS/cm)
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Chapter 9
FISH
Chinook Salmon,Oncorhynchus tshawytscha
Status The Central Valley supports the largest popula-

tion of chinook salmon in the State (SFEP
There are four runs of chinook salmon that arel992a). The bay-delta estuary serves as a
distinguished by the timing of upstream migra-migratory corridor for migrating adults and
tion and the spawning season. The runs aremigrating smolts, and serves as rearing habi-
named for the season during which the adultsat for salmon fry. All four runs of chinook
enter fresh water. Three of these runs (wintersalmon spawn in the upper Sacramento River.
run, spring-run, and fall-run) are of special
concern and are discussed below. In 1989, the Habitat
Sacramento River winter-run chinook salmon
was listed as threatened under the federalhfter maturing in the ocean, adult salmon
Endangered Species Act by NMFS (54 FRmigrate through the estuary to spawn (SFEP
32085). NMFS reclassified the winter-run as1992b). Acceptable water temperatures for the
endangered in 1994 (59 FR 440). In 1993upstream migration of adults range from 57 °F
NMFS designated critical habitat for the win-to 67 °F. Spawning historically occurred in
ter-run chinook from Keswick Dam (Sacra- Central Valley streams that provided approxi-
mento river mile 302) to the Golden Gate mately 6,000 miles of habitat for spawning
Bridge (58 FR 33212). Central Valley spring- (SFEP 1992b). However, dam construction in
run chinook salmon was listed as threatened ithe Central Valley has reduced the quantity of
August 1998. Fall-run chinook salmon andhabitat available to spawning salmon: only
their critical habitat are proposed threatened. about 300 miles of the original instream habi-

tat remain. At present, most spawning occurs

Distribution in the upper Sacramento River from Keswick

Dam southward (Wang 1986). Spawning gen-
The chinook salmon has the broadest geoerally occurs in swift, relatively shallow riffles
graphic range of the seven Pacific salmon speer along the edges of fast runs where there is
cies. Runs of chinook salmon are foundan abundance of loose gravel.
throughout the northern Pacific Ocean and
tributary drainages around the Pacific RimSpawning requires well-oxygenated cool water
from northern Japan to southern Californiathat percolates through the gravel and supplies
(Vogel and Marine 1991). In spite of its wide oxygen to developing embryos. The preferred
distribution, the chinook salmon is the leasttemperature for chinook salmon spawning is
abundant of Pacific salmon species in Northapproximately 52 °F, with lower and upper
America. Numbers of this native, anadromoughreshold temperatures of 42 °F and 56 °F.
species, which is distinguished by its highly Temperatures above this range result in
variable life history and multiple stocks, are reduced viability of eggs or heavy mortality of
maintained to a large extent by hatchery pro-developing juveniles. Total egg mortality nor-
duction (DWR 1993; SFEP 1992a). mally occurs at 62 °F. The eggs usually hatch
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in 40 to 60 days, if the water temperature islow dissolved oxygen, loss of cover, disease,
within the appropriate range. The young sac-competition, and predation.

fry remain in the gravel for an additional four

to six weeks until the yolk sac is absorbed. Occurrence in the Project Area

After emergence, chinook salmon fry feed in

low velocity slack water and back eddies.Adult chinook salmon migration in the vicinity
They move to higher velocity areas as theyof Suisun Marsh and Bay varies for each race
grow larger and eventually migrate to theof salmon. Adult winter-run migrate through
ocean as smolts. Young salmon remain in théMontezuma Slough and Suisun Bay from
ocean until their third or fourth year, at which November through mid-June, with peak occur-
time they return to their home stream torence in the marsh from February through
spawn. A small percentage of “jacks” return to April (Holsinger, personal communication, see

fresh water as one- or two-year-olds. “Notes”). Juveniles may occur in the marsh
from September through May, with especially
General Ecology high numbers occurring from January through

April. Adult spring-run may occur in the Mon-
The chinook salmon life history cycle involves tezuma Slough or Suisun Bay from February
adult migration from the ocean to freshwaterthrough June, with the peak migration occur-
streams to spawn and juvenile migration out taing in May (Harvey, personal communication,
sea during the first year of life. Timing of adult see “Notes”). Juveniles may be migrating
migration differs depending on the race or runthrough the marsh December through May.
The different runs are named for the time ofFall-run adults may occur in the area June
year during which they enter fresh water tothrough December, while juveniles may be
spawn (SFEP 1992b). Winter-run chinookpresent from January through July, with the
move upstream between January and June ameak occurrence from February through mid-
begin spawning in April. Spring run chinook May.
salmon move upstream between March and
July and begin spawning in August. Fall-runThe presence of juvenile chinook salmon in
chinook salmon enter fresh water between Julyhe marsh has varied over the past 15 years,
and November and begin spawning in Octoberaccording to the results of the UC Davis sam-
Late-fall run chinook salmon move upstreampling (DWR 1997a). Chinook salmon were
between October through February and begiraptured in trawls in all but two years between
spawning in January. After hatching, young1980 and 1989. No chinook salmon were cap-
salmon move downstream and through thdured subsequently until 1995, when a total of
Sacramento-San Joaquin Delta before passing0 individuals were collected (48 in beach
through the San Francisco Bay system andeines and two in trawls) (Matern and others
entering the ocean. 1996). In 1996, a total of seven chinook

salmon were captured, while in 1997 only one
Many interacting factors are believed to bechinook salmon was caught. All chinook
responsible for the decline in chinook salmonsalmon from 1995 and 1996 were captured
populations. Abundances have decreased dumetween January and April and all were identi-
to human effects, such as building dams andied as fall-run using Frank Fisher's length-at-
water diversions, logging practices, and pollu-date criteria. Most of these fish were captured
tion. High mortality can occur during early life with a beach seine in Denverton Slough. Since
stages due to habitat destruction, redd destrud980 annual mean abundance of chinook
tion, siltation, extreme water temperatures,
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salmon has ranged from 0 to 0.08 fish perconditions in Orders WR 95-6 and 98-9. These

trawl (DWR 1997a). standards do not establish lower salinity limits.
Except in very wet years, the natural salinity
Project Impacts gradient would be higher in the western marsh

as expected under the natural gradient. In addi-
The following Amendment Three actions will tion, the original SMPA and water right permit
not affect any runs of chinook salmon becausetandards do not interfere with the natural gra-
they would be conducted exclusively in thedient because they provide for defined “defi-
managed wetlands or use structures that areiency periods” with appropriate relaxation of
equipped with fish screens. standards. These standards allow for increased
salinity in the western marsh during drier years
* Managed Wetland Improvement Fund. as would occur under a natural salinity gradi-
ent. Implementation of these standards would
* Drought Response Fund. not affect any of the runs of chinook salmon.

* Roaring River Distribution System Converting S-35 and S-97 to Monitoring

turnout repairs. Stations
. By converting S-35 and S-97 to compliance
* Updating management plans. stations, channel water salinity in the western

marsh would, at times, be higher than Order

Actions that could potentially affect the three\wRr 98-9 standards. This would have no effect
runs of chinook salmon are described belowgn any of the three runs of chinook salmon,

including several actions which will not affect nor would it adversely modify or destroy criti-

the runs, but for which explanation is helpful. ca| habitat. Juvenile and adult chi-nook salmon
have a wide salinity tolerance range (> O ppt)

Making Salinity Standards Consistentwith  and thus will not be affect by higher channel

the 1995 Water Quality Control Plan water salinities in the western marsh.

The potential affects to special status species

were addressed in the Environmental ReporEstablishing Criteria for September

(Appendix 1) of the Water Quality Control SMSCG Operations

Plan for the San Francisco Bay/SacramentoThis proposal could adversely affect any runs

San Joaquin Delta Estuary (SWRCB 1995)of chinook salmon which migrate through the
SWRCB concluded that the standards ShOUl%arsh in September_ The runs that may be in

preserve a Sal|n|ty gl’adlent within the Unman'Montezuma Slough during September are Win_
aged t|da| marSheS Of the eStuary, inClUding tthr-run juven”es’ Wh'Ch may move through

Suisun Marsh. The proposed increases iMontezuma Slough between September and
freShwater OutﬂOW are within the h|St0r|CaI May' and fa”_run adu'ts Wh'Ch may migrate

salinity ranges and are not expected tQhrough the slough between June and Decem-
adversely affect any of the three sensitive runger (Holsinger, personal communication, see
of chinook salmon. “Notes”). See the previous discussion about

the effects of SMSCG operations on adult chi-
The proposed Amendment Three channehgok salmon.

salinity standards should not affect the natural

(east-west and north-south) salinity gradient inzdverse effects to adult chinook salmon may
the marsh. The salinity standards are uppepe avoided by mitigation measures, such as
limits, as are those required by SWRCB permitmodifications to flashboards that would enable
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chinook to pass unimpeded. If such mitigationnew circulation ditches would occur inside the
measures are pursued, this action would natnanaged wetlands, so there would be no
likely have adverse effects to any of the runs ofadverse effects to any chinook salmon runs.
chinook salmon.

Increased turbidity due to installment of exte-
Morrow Island Distribution System Fish rior drainage gates could affect chinook
Screens salmon movement. However, to avoid adverse

This action may benefit chinook salmon andeffects, new exterior drainage gates would be
other fish in the marsh. Placing a fish screerjnstalled within one low tide, without excava-
on the intake to the Morrow Island Distribu- tion or in-water work. Thus, this work will not
tion System will decrease the number of fishadversely affect chinook salmon or other
diverted into the system and entrained by theétnadromous fish.

intakes, thus preventing mortality due to

entrainment. New exterior drainage gates may incremen-
tally increase the amount of drainage water
Lower Joice Island Unit Eish Screen entering the tidal sloughs. Changes in salinity

This action may benefit chinook salmon andconcentration might occur if several land areas
rglrain into a small slough simultaneously. Such

other fish in the marsh. Placing fish screens o ffects should be minimal b th It
the Lower Joice Island Unit will decrease the"ccts Snould be minimat because the resuft-

number of fish diverted into the system and"9 salinity would Iikely be within the salinity
entrained by the intakes, thus preventing morgolerance range for chinook salmon.

tality due to entrainment. . : :
y Installation of new exterior drainage gates

would occur under the RGP and biological

Water Manager Program .
_ _ d g L opinions, and thus should not affect any of the
This action could benefit chinook salmon. Thethree runs of salmon. The NMFS biological

water manager is responsible for monitoringqsinion provides conditions to protect winter-
the flood and drain periods to ensure that the . <aimon. For example, all construction
properties without screened diversions complygqqciated with replacing culverts or other
with mandatory diversion restrictions reqwredWater control structures must occur between

by USACE, USFWS, and NMFS. This will 15 j,ne and 30 September. USACE RGP

prevent unnecessary diversions from th&s;0066E98 required SRCD to develop and
sloughs and bays and help protect resident angh joment a diversion screening program. So
anadromous fish such as delta smelt, splittaili,, srcp has installed 13 screens under this
and chinook salmon. The water managel,qram. Screens are designed to comply with
would monitor the operation of fish screen USFWS delta smelt approach velocities
facilities on private property and perform rou-\,hich are well below that required for salmon.

tine maintenance to ensure that screen opergy, nrotect sensitive fish species at unscreened

tion is in compliance with design criteria for diversions, NMFS and USFWS have imposed

the facility. By decreasing the possibility of rogyrictions that specify when landowners may
fish entrainment, this action may benefit chi- 4 art water from sloughs.

nook salmon.

Portable Pumps Program

Joint-use Facilities Program .
irculati d drai d ditch i The effect of the portable pumps operation to
Circulation and drainage ditth maintenance qyanne| water salinity is expected to be mini-

coring of common levees, and excavation ofy,,| gyisun Marsh channels are constantly cir-
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culating through the ebb and flood tides.mately, the use of portable diversion pumps
Drainage water from managed wetlands is typwith fish screens may benefit chinook salmon
ically more saline than channel water, whichin the marsh as it would reduce fish entrain-
could result in a temporary localized salinity ment.
increase at the discharge site. The volume of
water in the channels would soon dilute the
more saline discharge water. Both juvenile and
adult chinook salmon can tolerate salinity lev-In 1993, NMFS designated critical habitat for
els between 0 to 32 ppt, thus they would not behe endangered winter-run chinook from
adversely affected by such a temporary influxkeswick Dam (Sacramento river mile 302) to
of high salinity water. Further, because operathe Golden Gate Bridge (58 FR 33212). A
tion of these pumps would not change the voljpetition to designate fall-run habitat as critical
ume of water discharged, no major changes imas been filed.

species distribution or abundance would be

expected as a result of operating these portabl€here is no petition for critical habitat for
pumps. spring-run chinook salmon.

Critical Habitat

The portable pumps with fish screens would be Existing Environment and Cumulative

used for diversions primarily during the late Effects

summer and fall for initial filling and during

winter and spring for wetland habitat manage-Current and ongoing anthropogenic negative
ment. Pump operation would not increase thesffects to the three runs of chinook salmon and
volume of water diverted and may actually their habitat in the Suisun Marsh include the

protect aquatic resources. This may benefitollowing.

chinook salmon as it would decrease losses
due to fish entrainment. The pumps would be
located throughout the managed wetlands,
where such operation would be most effective.

Since fish screens are not one-hundred percent

effective, some larval and juvenile fish could
be diverted onto the interior ponded areas of
the managed wetlands. As the pumps would be
used in late summer, fall, winter and spring,
juvenile winter-run, spring-run, and fall-run
could be adversely affected by use of the
pumps. However, the use of the portable
pumps with fish screens would decrease diver-
sions through existing unscreened structures.

Although these screened pump diversions may
affect larval and juvenile fish, there may be a
net benefit to other life stages of resident and
migratory fish that are not protected from
entrainment by the unscreened diversions cur-
rently servicing these managed wetlands. Ulti-

Blocking or delay of chinook salmon
migration due to the presence and oper-
ation of the SMSCG.

Entrainment of juvenile salmon into
the managed wetlands at unscreened
diversion culverts during water diver-
sions.

Habitat degradation resulting from
decreases in flows due to water diver-
sions.

Poor water quality, due to the presence
of toxics and pesticides in the water
supply. Temporary, intermittent water
guality problems can arise from the
draining of acidic or anoxic water from
the managed wetlands in to the marsh
sloughs.
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During fall 1998, a DFG-DWR study was ini-
tiated to determine whether a modification to
the SMSCG flashboards would enable salmo-
nids to migrate past the SMSCG without delay
or blockage. Results from the first year of this
study are not yet available.

SRCD must comply with requirements speci-
fied in RGP R20066E98 that decreases the
potential for entrainment.

Conclusion and Determination

Probably the most significant adverse effects
to chinook salmon in the marsh are the delay
of migration due to the presence of the
SMSCG and entrainment into the managed
wetlands. Actions currently being taken (in

other words, flashboard modification and
monitoring) and most actions specified in
Amendment Three (for example, installation
of fish screens, monitoring of filling and drain-

ing by a water manager) will decrease the
adverse effects of these preexisting problems.

In general, Amendment Three actions would
either benefit chinook salmon (for example,
improvement of flows, installation of fish
screens, and so on) or have no effect on these
fish (for example, converting S-35 and S-97 to
monitoring stations). The only Amendment
Three action that would potentially have an
adverse effect on chinook salmon is the Sep-
tember SMSCG operation. However, as stated
above, flashboard modification and monitoring
is addressing this issue. Modifications to the
flashboards will be pursued until chinook
salmon migration is not significantly affected
by presence of the SMSCG operations.
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Central Valley Steelhead,Oncorhynchus mykiss

Status

Central Valley steelhead Opncorhynchus
mykis$ is federally listed as threatened. No
critical habitat has been designated for this
species in the project area.

Distribution

The following is quoted from the Federal Reg-
ister 1996, Volume 61, Number 155.

Central Valley steelhead Evolutionarily
Sensitive Unit [ESU] occupies the Sacra-
mento and San Joaquin Rivers and their
tributaries. In the San Joaquin Basin, how-
ever, the best available information sug-
gests that the current range of steelhead has
been limited to the Stanislaus, Tuolumne,
and Merced rivers (tributaries), and the
mainstem San Joaquin River to its conflu-
ence with the Merced River by human
alteration of formerly available habitat.
The Sacramento and San Joaquin rivers
offer the only migration route to the drain-
ages of the Sierra Nevada and southern
Cascade mountain ranges for anadromous
fish. The distance from the Pacific Ocean
to spawning streams can exceed 300 kin,
providing unique potential for reproductive
isolation among steelhead. The Central
Valley is much drier than the coastal
regions to the west, receiving on average
only 10 to 50 cm of rainfall annually...
Steelhead within this ESU have the longest
freshwater migration of any population of
winter steelhead. There is essentially one
continuous run of steelhead in the upper
Sacramento River. River entry ranges from
July through May, with peaks in September
and February. Spawning begins in late
December and can extend into April
(McEwan and Jackson 1996).

Steelhead ranged throughout the tributaries
and headwaters of the Sacramento and San
Joaquin rivers prior to dam construction,
water development, and watershed pertur-
bations of the 19th and 20th centuries.
Present steelhead distribution in the Cen-
tral valley drainages has been greatly
reduced (McEwan and Jackson 1996), par-
ticularly in the San Joaquin basin ... With
regard to the present distribution of steel-
head, there is also only limited informa-
tion. McEwan and Jackson (1996) reported
that a small, remnant run of steelhead per-
sists in the Stanislaus River, that steelhead
were observed in the Tuolumne River in
1983, and that a few large rainbow trout
that appear to be steelhead enter the
Merced River Hatchery annually.

Historical abundance estimates are avail-
able for some stocks within this [the Cen-
tral Valley] ESU, but no overall estimates
are available prior to 1961, when Hallock
and others (1961) estimated a total run size
of 40,000 steelhead in the Sacramento
River, including San Francisco Bay. In the
mid-1960s, DFG (1965) estimated steel-
head spawning populations for the rivers in
this ESU, totaling almost 27,000 fish. Lim-
ited data exist on recent abundance for this
ESU. The present total run size for this
ESU based on dam counts, hatchery
returns, and past spawning surveys is prob-
ably less than 10,000 fish. Both natural and
hatchery runs have declined since the
1960s.

NMFS concludes that the Central Valley
steelhead ESU is presently in danger of
extinction. Steelhead have already been
extirpated from most of their historical
range in this ESU. Habitat concerns in this
ESU focus on the widespread degradation,
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destruction, and blockage of freshwater
habitats within the region, and the potential
results of continual habitat destruction and
water allocation problems.

Habitat

The following is quoted from Wang (1986).

Spawning habitats range from large rivers
to small creeks . . .Newly hatched larvae
initially stay in the crevices of the nesting
area until their yolk sac is absorbed (about
two weeks) and then move into adjacent
shallow and quiet pools located below rif-
fles ... Juvenile steelhead remain in fresh-
water streams from one to three years
before entering the ocean (Moyle
1976)...In this study, many juvenile steel-
head were observed in inshore, slough, and
open waters of the estuary, in rivers, and
even in some of the intermittent stream.

General Ecology

The following is quoted from the Federal Reg-
ister 1996, Volume 61, Number 155.
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Steelhead may exhibit anadromy (mean-
ing that they migrate as juveniles from
fresh water to the ocean, and then return to
spawn in fresh water) or freshwater resi-
dency (meaning that they reside their entire
life in fresh water). Resident forms are
usually referred to as “rainbow” or “red-
band” trout, while anadromous life forms
are termed “steelhead.” Few detailed stud-
ies have been conducted regarding the rela-
tionship between resident and anadromous
O. mykissand, as a result, the relationship
between these two life forms is poorly
understood.

for typically two or three years prior to
returning to their natal stream to spawn at
four or five years of age. Unlike Pacific
salmon, steelhead are iteroparous, meaning
that they are capable of spawning more
than once before they die. However, it is
rare for steelhead to spawn more than
twice before dying; most that do so are
females. Steelhead adults typically spawn
between December and June (Bell 1990).
Depending on water temperature, steelhead
eggs may incubate in “redds” (nesting
gravels) for 1.5 to 4 months before hatch-
ing as “alevins” (a larval life stage depen-
dent on food stored in a yolk sac).
Following yolk sac absorption, alevins
emerge from the gravel as young juveniles
or “fry” and begin actively feeding. Juve-
niles rear in fresh water from one to four
years, then migrate to the ocean as
“smolts.”

Biologically, steelhead can be divided into
two reproductive ecotypes, based on their
state of sexual maturity at the time of river
entry and the duration of their spawning
migration. These two ecotypes are termed
“stream-maturing” and “ocean-maturing.”
Stream-maturing steelhead enter fresh
water in a sexually immature condition and
require several months to mature and
spawn. Ocean-maturing steelhead enter
fresh water with well-developed gonads
and spawn shortly after river entry. These
two reproductive ecotypes are more com-
monly referred to by their season of fresh-
water entry (for example, summer and
winter steelhead).

Occurrence in the Project Area

Central Valley steelhead have been captured

intermittently in Suisun Marsh by the UC

Steelhead typically migrate to marine
waters after spending two years in fresh

Davis Fisheries Monitoring Program (Matern
and others 1997). In 1982, two steelhead were

water. They then reside in marine waters captured, while only one steelhead was caught
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in 1985, 1988, 1996, and 1997. The UC Davisconditions in Order WR 98-9. These standards
study has not reported any other catches oflo not establish lower salinity limits. Except in

steelhead in the Suisun Marsh. very wet years, the natural salinity gradient
would be higher in the western marsh as
Project Impacts expected under the natural gradient. In addi-

tion, the original SMPA and water right permit
The following Amendment Three actions will standards do not interfere with the natural gra-
have no effect on Central Valley steelheaddient because they provide for defined “defi-
because they will occur exclusively in the ciency periods” with appropriate relaxation of
managed wetlands or use structures that argtandards. These standards allow for increased
equipped with fish screens. salinity in the western marsh during drier years
as would occur under a natural salinity gradi-
* Managed Wetland Improvement Fund. ent. These salinity standards would not
adversely affect Central Valley Steelhead.
* Drought Response Fund.
Converting S-35 and S-97 to Monitoring

* Roaring River Distribution System Stations
turnout repairs. By converting S-35 and S-97 to monitoring
. stations, channel water salinity in the western
* Updating management plans. marsh would, at times, be higher than Order

WR 98-9 standards. This would not adversely
Actions that could potentially affect Central gffect adult Central Valley steel-head. Juve-
Valley steelhead are described below, includnjles generally rear in fresh water from one to
ing several actions which will not affect thesefour years, thUS, they may be affected if salin-
fish, but for which explanation is helpful. ity levels rise considerably. However, steel-
head have rarely been observed in the marsh. It
Making Salinity Standards Consistent with s unlikely that the marsh is an important rear-
the 1995 Water Quality Control Plan ing area for juvenile steelhead.
The potential effects to special status species
were addressed in the Environmental ReporEstablishing Criteria for September
(Appendix 1) to the Water Quality Control SMSCG Operations

Plan for the San Francisco Bay/SacramentoThis proposal could affect steelhead in Monte-
San Joaquin Delta Estuary (SWRCB 1995)zyma Slough, if they are migrating through the
SWRCB concluded that the standards ShOUl%arsh in September. Migration could be
preserve a salinity gradient within the unman-pjocked and or delayed by gate operation. See
aged tidal marshes of the estuary, including thghe previous discussion on the effects of
Suisun Marsh. The proposed increases iIMSCG operations on adult chinook salmon.
freshwater outflow are within the historical
ranges of salinities and are not expected tQ\dverse effects on Central Valley steelhead
adversely affect Central Valley steelhead.  may be avoided by mitigation measures, such
as modifications to flashboards that would
The proposed Amendment Three channebnaple steelhead to pass unimpeded. If such
Sallnlty standards should not affect the natural'nitigation measures are pursued, this action

(east-west and north-south) salinity gradient inyould not likely have adverse effects on Cen-
the marsh. The salinity standards are uppefra| valley steelhead.

limits, as are those required by SWRCB permit
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Morrow Island Distribution System Fish However, to avoid negative effects, new exte-
Screens rior drainage gates would be installed within

This action may benefit Central Valley steel-0ne low tide, without excavation or in-water
head and other fish in the marsh. Placing a fisivork. Thus, if these requirements are fol-
screen on the intake to the Morrow Island Dis-lowed, this work will not adversely affect
tribution System will decrease the number ofSteelhead.

fish diverted into the system and entrained by _ _ _

the intakes, thus preventing mortality due toNew exterior drainage gates may incremen-

entrainment. tally increase the amount of drainage water
entering the tidal sloughs. Changes in salinity
Lower Joice Island Unit Eish Screen concentration might occur if several land areas

This action may benefit Central Valley steel- drain into a small slough simultaneously. Such
head and other fish in the marsh. Placing ﬁsheffects should be minimal, because the result-

screens on the Lower Joice Island Unit will 9 salinity would likely be within the salinity

decrease the number of fish diverted into thetolerance range for steelhead.
system and entrained by the intakes, thus pr

venting mortality due to entrainment efnstallation of new exterior drainage gates

would occur under the RGP and biological
opinions and, thus, would not adversely affect

Water M P : .

ger _anager rograrT] Central Valley steelhead. The NMFS biologi-
This action could benefit Central Valley steel- ., opinion provides conditions to protect win-
head. The water manager is responsible foy,

o ) : er-run salmon, which would also be protective
monitoring the flood and drain periods 10 ot gieelhead. For example, all construction
ensure that the properties without screenedqqqciated with replacing culverts or other

diversions comply with mandatory diversion  aser control structures must occur between
restrictions required by USACE, USFWS, and s june and 30 September.

NMFS. This will prevent unnecessary diver-

sions from the sloughs and bays and help prosacE RGP R20066E98 required SRCD to

tect resid(_ent _and anadromous fis_h such as de'@evelop and implement a diversion screening
smelt, splittail, steelhead, and chinook Salmonprogram. So far, SRCD has installed 13

The program manager would monitor the 0perg.reans under this program. Screens are

ation of fish screen facili_ties on private pmp'designed to comply with USFWS delta smelt
erty and perform routine maintenance 105,5r0ach velocities, which are well below
ensure that screen operation is in compliancgaired approach velocities for salmon and
with design criteria for the facility. By decreas- ¢iaalhead. To protect sensitive fish species at
ing the possibility of entrainment, this action unscreened diversions. NMFS and USFWS
may benefit steelhead. have imposed restrictions that specify when

. - landowners may divert water from sloughs.
Joint-use Facilities Program

Circulation and drainage ditch maintenanceportable Pumps Program

v;/]ould occ:;dr E‘Side thfef managed wetlzljmds", S®ortable pumps operation is expected to mini-
there would be no effects on Central Valley 51 affect channel water salinity. Suisun

steelhead. Marsh channels are constantly circulating
through the ebb and flood tides. Drainage
water from managed wetlands is typically
more saline than channel water and could

Increased turbidity due to installment of exte-
rior drainage gates could affect steelhead
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result in a temporary localized salinity increaseentrainment by the unscreened diversions cur-
at the discharge site. The volume of water inrently servicing these managed wetlands.
the channels would soon dilute the more saline
discharge water. Adult steelhead can tolerate a Critical Habitat
wide range of salinity, thus they would not be
adversely affected by such a temporary influxThere is no designated critical habitat for Cen-
of high salinity water. Juveniles could poten-tral Valley steelhead in the project area.
tially be affected by an increase in salinity.
However, steelhead have rarely been observed Existing Environment and Cumulative
in the marsh. It is unlikely that the marsh is an Effects
important rearing area for juvenile steelhead.
Current and ongoing anthropogenic negative
Because operation of these pumps would noteffects to Central Valley steelhead in the
change the volume of water discharged, nduisun Marsh include the following.
major changes in species distribution or abun-
dance would be expected as a result of operat- < Blocking or delay of steelhead migra-
ing these portable pumps. tion due to the presence and operation
of the SMSCG.
The portable pumps with fish screens would
primarily be used for diversions during the late < Entrainment of juvenile salmon into

summer and fall for initial filling, and during the managed wetlands at unscreened
winter and spring for wetland habitat manage- diversion culverts during water diver-
ment. Pump operation would not increase the sions.

volume of water diverted and may actually
protect aquatic resources. This may benefit e« Habitat degradation resulting from
Central Valley steelhead as it would decrease decreases in flows due to water diver-
losses due to entrainment. The pumps would sions.

be located throughout the managed wetlands,
where such operation would be most effective.

Poor water quality, due to the presence
of toxics and pesticides in the water

Since fish screens are not one-hundred percent supply. Temporary, intermittent water
effective, some larval and juvenile fish could quality problems can arise from the
be diverted onto the interior ponded areas of draining of acidic or anoxic water from
the managed wetlands. Thus, juvenile steel- the managed wetlands into the marsh
head could be adversely affected this way. sloughs.

However, steelhead have rarely been observed
in the marsh (see above). It is unlikely that theDuring fall 1998, a joint (DFG and DWR)
marsh is an important rearing area for juvenilestudy was initiated to determine whether a
steelhead. Further, the use of the portablenodification to the SMSCG flashboards would
pumps with fish screens would decrease diverenable salmonids to migrate past the SMSCG
sions through existing unscreened structuresvithout delay or blockage. Results from the
Although these screened pump diversions malirst year of this study are not yet available.
affect larval and juvenile fish, there may be a
net benefit to other life stages of resident andSRCD must comply with requirements speci-
migratory fish that are not protected fromfied in RGP R20066E98 that decrease the
potential for entrainment.
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Conclusion and Determination

As with chinook salmon, probably the most
significant adverse effects to Central Valley
steelhead are entrainment into the managed
wetlands and the potential delay of migration
due to the presence of the SMSCG. Actions
currently being taken (for example, flashboard
modification and monitoring) and most actions
specified in Amendment Three (for example,
installation of fish screens and monitoring of
filling and draining by a water manager) will
decrease the adverse effect of these preexisting
problems.

In general, Amendment Three actions would
either benefit Central Valley steelhead (for
example, improvement of flows, installation of
fish screens, and so on) or have no effect (for
example, converting S-35 and S-97 to moni-
toring stations). The only Amendment Three
action that would potentially have an adverse
effect are September SMSCG operations.
Since steelhead are rarely observed in the
marsh, September SMSCG operations may
have little or no effect on this species. Further,
as stated above, flashboard modification and
monitoring is addressing this issue. Modifica-
tions to the flashboards will be pursued until
salmonid migration is not significantly
affected by SMSCG operations.

Based on these findings, it appears that
Amendment Three actions would not have a
significant adverse effect on Central Valley

steelhead. Certain actions under Amendment
Three may actually provide some benefit to

this species.
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Status

Delta smelt Hypomesus transpacificusvas
listed as threatened by both DFG and USFWS
in 1993. Critical habitat was designated for the
delta smelt in 1995. Critical habitat includes
the following areas: Suisun Bay (including the
contiguous Grizzly and Honker bays); the
length of Goodyear, Suisun, Cutoff, First Mal-
lard, and Montezuma sloughs; and the existing
continuous waters within the Sacramento-San
Joaquin Delta.

Distribution

This schooling species inhabits open surface
and shoal waters of main river channels and
Suisun Bay (DWR 1992; SFEP 1992a). Juve-
nile and adult delta smelt commonly occur in
the surface and shoal waters of the lower
reaches of the Sacramento River below Moss-
dale, through the delta, and into Suisun Bay
(Moyle 1976; Moyle and others 1992). Their
normal downstream limit appears to be west-
ern Suisun Bay, although during periods of
high outflow, they can be washed into San
Pablo and San Francisco bays, but they do not
establish permanent populations there
(SFEP 1992a).

Habitat

The following is quoted from the Draft Species
Narratives for Fish and Macroinvertebrates
(Goals Project 1997).

Spawning habitat has been as widely dis-
persed as the Napa River to Stockton in
1996. The predominate feature appears to
be shallow, freshwater conditions with
some sort of solid substrate for the attach-
ment of eggs. Spawning has been reported
to occur at about 45t0 59 °F (7 to 15 °C)in

tidally influenced rivers and sloughs
including dead-end sloughs and shallow
edge waters of the upper delta.

Rearing and prespawning delta smelt gen-
erally inhabit a salinity range of less than
two ppt (parts per thousand), although they
have been collected at salinities as high as
10 to 14 ppt (DFG 1992). Analysis of the
salinity preferences using midwater trawl
data indicate that delta smelt distribution
peaks upstream of the entrapment zone
(Obrebski 1993). It should be noted, how-
ever, that the distribution of delta smelt is
fairly broad, particularly in years when
abundance levels are high (DWR and
USBR 1993a). Evidence from the 1993
year-class also demonstrates that salt field
position does not necessarily regulate delta
smelt distribution in all years. In late 1993
and early 1994, delta smelt were found in
Suisun Bay region despite the fact that
“X2” was located upstream. Samples col-
lected in this area demonstrated that high
levels of copepodturytemorawere

present, suggesting that food availability
may also influence smelt distribution
(DWR and USBR 1994).

Although these results show that the delta
smelt is not an entrapment zone specialist,
there is evidence that their abundance is
correlated with X2. Herbold (1994) found

a significant relationship between the num-
ber of days X2 was in Suisun Bay during
February through June versus midwater
trawl abundance. Furthermore, when the
entrapment zone is in Suisun Bay and both
deep and shallow water exists, delta smelt
are caught most frequently in shallow
water (Moyle and others 1992).
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Results from UC Davis provide an indica- early-May (USFWS 1994b). The adhesive
tion of environmental tolerances of delta eggs descend through the water column and
smelt (Cech and Swanson 1993). The likely attach to submerged substrates such as
study found that although delta smelt toler-tree roots, vegetation, and gravel (DFG
ate a wide range of water temperatures (8 1992c). After hatching, the planktonic larvae

to >25 °C), warmer temperatures appar- are transported or gradually migrate down-
ently restrict their distribution more than  stream where they feed on zooplankton

colder temperatures.

(USFWS 1994b).

General Ecology The following is quoted from the Draft Species

Narratives for Fish and Macroinvertebrates

The following is quoted from Moyle and oth- (Goals Project 1997).

ers (1992).

The delta smeltHlypomesus transpacifi-
cug is a small, short-lived native fish that
is found only in the bay-delta estuary.
Delta smelt usually inhabit the upper por-
tion of the water column and at salinities
ranging from O to 10 ppt (DFG 1992d).
Overall, delta smelt concentrate near or
immediately upstream of the entrapment
zone. The delta smelt has low fecundity
and is primarily an annual species,
although a few individuals may survive a
second year (SFEP 1992a). The location
and season of delta smelt spawning vary
from year to year. Spawning, which occurs
in shallow, fresh, or slightly brackish water
in or above the entrapment zone (DFG
1992d; USFWS 1994b), has been known
to occur at various sites within the delta,
including the lower Sacramento and San
Joaquin rivers and Georgiana Slough, and
in sloughs of the Suisun Marsh (USFWS
1994b). It appears that few delta smelt
spawn in the southern delta. Based on egg
and larval trawls over the last few years, it
appears that, at least in low-flow years, a
significant portion of delta smelt spawning
now takes place in the northern and west-
ern delta (DWR and USBR 1994).

Spawning may occur from late winter (Decem-

ber) to early summer (July). In 1989 and 1990,
peak spawning occurred in late-April and
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Seven surveys, although not specifically
designed to gather data on delta smelt pop-
ulations in the estuary, have charted the
abundance of delta smelt. The summer
townet survey, which began in 1959 and
was primarily designed to measure striped
bass abundance, is considered one of the
best measures of delta smelt abundance
because it covers much of the species' hab-
itat and represents the longest historical
record. Although the abundance indices
vary considerably, they generally remained
low between 1983 and 1993. In recent
years moderately wet conditions have pro-
duced relatively high abundances in the
summer townet survey. The reduced popu-
lation levels during the 1980s appear to
have been consistent throughout the delta
and Suisun Bay, but declines may have
occurred as early as the mid-1920s in the
eastern and southern portions of the delta
(DWR and USBR 1994).

The midwater trawl survey provides one of
the best indexes of smelt abundance
because it covers most of the range of delta
smelt (USBR and DWR 1994). From 1967
through 1975, fall catches were generally
greater than ten smelt per trawl per month
(in six of eight years); from 1976 through
1989, catches were generally less than ten
smelt per trawl per month (in 13 of 14
years). Since 1986, catches have averaged



considerably less than one smelt per trawl
per month. The frequency of occurrences
of delta smelt in the trawls has also
declined. Prior to 1983, delta smelt were
found in 30% or more of the fall trawl
catches. From 1983 to 1985, they occurred
in less than 30% of the catches, and since
1986, they have been caught in less than
10% of the trawls (Herbold and others
1992a). In 1993, the midwater trawl index
was the sixth highest of the 25 years of
record. In 1994, the index dropped to a 28
year low, but it rebounded again in 1995.
Unlike the summer townet survey indices,
the mean catches of delta smelt have not
declined in the midwater trawl survey. The
smelt population is more dispersed in the
summer than in the fall. The summer popu-
lations have decreased in average densities
while the fall populations have decreased
numbers of schools (DFG 1992d). Data
from the Bay Study and the Suisun Marsh
Study show sharp declines in delta smelt at
about the same time. The exact timing of
the decline is different in most of the sam-
pling programs, but falls between 1982 and
1985 (Herbold and others 1992a).

No single factor appears to be the sole
cause of the delta smelt decline; however
declines have been attributed primarily to
restricted habitat and increased losses
though entrainment by delta diversions
(DWR 1992a; Herbold and others 1992a;
USFWS 1994b). Reduced water flow may
intensify entrainment at pumping facilities,
as well as reduce the quantity and quality
of nursery habitat. Outflow also controls
the location of the entrapment zone, an
important part of the habitat of delta smelt.
A weak, positive correlation exists
between fall abundance of delta smelt and
the number of days during the spring that
the entrapment zone remained in Suisun
Bay (Herbold 1994). The number of days
when the entrapment zone has been in
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Suisun Bay from February through June is
one of the only two parameters found so
far described that predicts delta smelt
abundance (Herbold 1994). Reduced suit-
able habitat and increased entrainment
occurs when the entrapment zone moves
out of the shallows of Suisun Bay and into
the channels of the lower Sacramento and
San Joaquin rivers as a result of low delta
outflow. The movement of the entrapment
zone to the river channels not only
decreases the amount of area that can be
occupied by smelt, but decreases food sup-
ply (Herbold and others 1992a). Their
location in this part of the estuary makes
delta smelt vulnerable to entrainment by
the pumps of the SWP and CVP, as well as
local agricultural diversions (DWR 19923;
NHI 1992a; Herbold and others 1992a).
Diversions in the northern and central
delta, where smelt are most abundant, are
likely the greatest source of entrainment
(USFWS 1994b). Larvae and juveniles
appear to be particularly vulnerable to
pumping because screens are not effective
for these life stages (DWR and USBR
1994). Whether entrainment, as estimated
by salvage, affects abundance remains to
be demonstrated statistically. However, the
relative effects of entrainment are higher in
dry years, when the abundance of delta
smelt is typically lowest and the distribu-
tion of the species shifts closer to the
pumps in the interior delta. Water diver-
sions such as the Contra Costa Canal,
PG&E’s power plants, and in-delta agricul-
tural diversions, potentially entrain delta
smelt in numbers comparable to or greater
than at the CVP and SWP pumps. How-
ever, initial results from Interagency Eco-
logical Program studies have found few
delta smelt in agricultural diversions.

Although the effects of the recent high

diversions of fresh water, coupled with
drought conditions since 1987, are the
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most likely causes of the decline in the * Drought Response Fund.

delta smelt population, other contributing

factors may include the following: the * Roaring River Distribution System
presence of toxic compounds in the water, turnout repairs.

competition and predation, food supply,

disease, very high outflows, and low * Updating management plans.

spawning stock.
Actions that could potentially affect delta
Occurrence in the Project Area smelt or critical habitat are described below,
including several actions which will not affect
Data from the UC Davis Fisheries Monitoring these fish, but for which explanation is helpful.
Program indicate that delta smelt may be
found in Suisun Marsh throughout the year.Making Salinity Standards Consistent with
Results from the 1995 larval sampling indicatethe 1995 Water Quality Control Plan

that delta smelt do use the marsh for spawningrhe potential effects to special status species
and rearing. In 1994, delta smelt larvae wergyere addressed in the Environmental Report
found primarily in Nurse and Suisun sloughS(Appendix 1) of the Water Quality Control
(Matern and others 1995). In 1995 and 1996p|an for the San Francisco Bay/Sacramento-
delta smelt larvae were found in all five of the ggn Joaquin Delta Estuary (SWRCB 1995).
sloughs sampled (Cordelia, Denverton, NursegWRCB concluded that the standards should
Spring Branch, and Suisun), with the highestyreserve a salinity gradient within the unman-
numbers occurring in Nurse Slough. Duringaged tidal marshes of the estuary, including the
these years, larval fish were generally foundsyisun Marsh. The proposed increases in
March through June. Spawning also occurs ifreshwater outflow are within the historical
shallow fresh waters of Suisun Bay (Wangsalinity ranges and are not expected to
1986). adversely affect delta smelt.

Results from UC Davis fisheries monitoring The proposed Amendment Three channel
indicate that delta smelt abundance in thesainity standards should not affect the natural
marsh has been declining since at least th@aast-west and north-south) salinity gradient in
early 1980s (Matern and others 1996). Of thehe marsh. The salinity standards are upper
513 delta smelt captured in otter trawls sincgimits, as are those required by SWRCB permit
1979, only 49 have been collected since 1984¢onditions in Orders WR 95-6 and 98-9. These
The annual mean catch per trawl of delta smeltandards do not establish lower salinity limits.
peaked at 0.60 in the early 1980s, but has beefiycept in very wet years, the natural salinity
0.01 or less since 1984 (except in 1994, whemyradient would be higher in the western marsh

it measured 0.07). as expected under the natural gradient. In addi-
_ tion, the original SMPA and water right permit
Project Impacts standards do not interfere with the natural gra-

dient because they provide for defined “defi-
The following Amendment Three actions will ciency periods” with appropriate relaxation of
have no effect on delta smelt or delta smelistandards. These standards allow for increased
critical habitat because they would be con-gajinity in the western marsh during drier years
ducted exclusively in the managed wetlands ogs would occur under a natural salinity gradi-
use structures that are equipped with fishent. These standards would not adversely
screens. affect delta smelt or delta smelt critical habitat.
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Converting S-35 and S-97 to Monitoring To minimize the effects of entrainment to delta
Stations smelt resulting from the installation of culverts

By converting S-35 and S-97 to monitoring @nd the flooding of diked areas, early draw-
stations, channel water salinity in the westerrflown shall be used by the Suisun Marsh
marsh would, at times, be higher than OrdefR€source Conservation District if the previous
WR 98-9 standards. This should not have anvater year was determined to be wet or above
adverse effect on delta smelt nor would jthormal or the current water year is determined
adversely modify or destroy delta smelt critical to be wet or above normal. In wet years, or in a
habitat. Delta smelt are tolerant of a wideyear following a wet year, delta smelt tend to
salinity range and have been collected fromuSe the sloughs in the marsh for spawning and
estuarine waters up to 14 ppt (22 ms/cm)rearing.Thus, early draw-down will likely pre-
salinity (Moyle and others 1992). Thus, theyVvent entrainment of delta smelt during the
are unlikely to be adversely affected by possiflooding cycle.
ble increases in salinity due to this action.

This action will not adversely affect delta
Managed Wetlands Improvement Fund smelt if these terms and conditions are upheld.

This action provides funds for discharge facili- It WOUld. _not hav_e an adverse effect on delta
ties (discharge gates, culverts, flashboard ris§rne|t critical habitat.
ers and pumps), electricity and fuel for I o
portable pumps, maintenance work incIudingESt‘rjlbIIShIng Crlt_erla for September
improvements to ditch systems, addition ofS’MSCG Operations

spreader ditches, raising pond bottom sinksNeither SMSCG operations nor September
and coring levees. The USFWS 1994 biologi-SMSCG operations would have an adverse
cal Opinion regarding SRCD's periodic mainte_eﬁect on delta smelt or delta smelt critical hab-
nance activities in Suisun Marsh (USFWS|tat Delta Smelt have a W|de Sal|n|ty '[O|el’ance
1994b) states that “installation or modification fange (0 to 14 ppt). Thus, changes in salinity
of the culverts and water control structures haglue to SMSCG operations are not likely to
the potential to entrain all life stages of delta@ffect this species or its habitat.

smelt thus prohibiting the free movement of

delta smelt migrating to Spawning or rearingMorrOW Island Distribution Fish Screens
grounds”. The biological opinion further statesThis action may benefit delta smelt. Placing a
that “because no screening techniques have yésh screen on the intake to the Morrow Island
been developed to successfully screen larvaBistribution System will decrease the number
and juvenile delta smelt, it is likely that these of fish diverted into the system and entrained
entrained life stages would eventually be killedby the intakes, thus decreasing the amount of
because free migration out of the diked duckmortality that occurs as a result of entrainment.
clubs would be prohibited.” Thus, the activi- While “no screening techniques have yet been
ties associated with this action could adverselyleveloped to successfully screen larvae and
affect delta smelt. However, the biological juvenile delta smelt” (USFWS 1994b), the
opinion established terms and conditions fompresence of screens will reduce entrainment
SRCD's incidental take permit, which mini- substantially.

mizes the effect of incidental take on delta

smelt. These terms and conditions include th&here are no potential effects to delta smelt
following. critical habitat under this action.
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Lower Joice Island Unit Fish Screen Installation of new culverts and water control

This action may benefit delta smelt. Placing aStructures will not adversely affect delta smelt
fish screen on the Lower Joice Island Unit will OF its critical habitat if the terms and conditions
decrease the number of fish diverted into thedf USFWS's 1994 biological opinion are
system and entrained by the intakes, thugPheld (see the preceding discussion on the
decreasing the amount of mortality that occurdVlanaged Wetland Improvement Fund).

as a result of entrainment. While “no screening

techniques have yet been developed to sudhstallation of new exterior drainage gates
Cessfu”y screen larvae and juven”e de]taWOUld not adversely affect delta smelt or its
smelt” (USFWS 1994b), the presence ofcritical habitat if the terms and conditions of
screens will reduce entrainment substantiallythe RGP and the biological opinions are

There are no potential effects to delta smelt/Pheld. The biological opinions provide condi-
critical habitat under this action. tions to avoid adverse effects and protect delta

smelt and its critical habitat.
Water Manager Program

This action may benefit delta smelt. TheNeW 'exterior drainage gates may Incremen-
USFWS 1994 biological opinion states thattally Increase the amount of drainage wa_ter
water diversions can have an adverse effect ofi"t¢"N9 the tidal slolughs. Water qualllty
delta smelt and delta smelt critical habitat bychgnges could occur if _several ownershlps
entraining adult or larval fish or by decreasingdraln into a small _sl_ough simultaneously. Th's
outflows incrementally. The water managereﬁeCt would be minimal because the resulting

should monitor the flood and drain periods tosalinity WOUld. .Iikely be within the existing
ensure that the properties without screene nge. In addition, effects of decreased water
diversions comply with mandatory diversion quality are temporary .a.md, the.refore, would
restrictions required by USACE, USFWS, ang"ot affect delta smelt critical habitat.

NMFS. This monitoring will help prevent
unnecessary diversions from the sloughs angortable Pumps Program

bays and help protect delta smelt and delt{?Peration of portable drainage pumps could
smelt critical habitat. The water managerhave a temporary adverse effect on delta smelt

would monitor the operation of fish screenand delta smelt critical habitat. Drainage water

facilities on private property and perform rou- from managed wetlands is typically more
tine maintenance to ensure that screen oper&2aline than channel water, which could result
tion is in compliance with the design criteria in & temporary localized salinity increase at the
for the facility. By decreasing unnecessarydischarge site. Rearing and prespawning delta
water diversions and the possibility of entrain-Smelt may be affected by this temporary
ment, this action may benefit this species andncrease in salinity because they tend to inhabit

its habitat. a salinity range of less than 2 ppt, although
they have been collected at salinities as high as
Joint-use Facilities Program 14 ppt (Goals Project 1997). However, Suisun

Circulation and drainage ditch maintenance'\;:arShhf[:;'angils grf? (éotpjtantly q t(;:rculal\tlng
coring of common levees, and excavation ofiough the ebb and flood tides and the volume

new circulation ditches are activities that occurOf water n th? channels would soon dilute the
more saline discharge water.

exclusively inside the managed wetlands.
Thus, these activities would not affect delta

smelt or delta smelt critical habitat. Since operation of these pumps would not

change the volume of water discharged, no
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major changes in species distribution or abunand Montezuma sloughs; and the existing con-
dance would be expected as a result of operatinuous waters within the delta.
ing portable discharge pumps.

Existing Environment and Cumulative

The effect on delta smelt and delta smelt criti- Effects
cal habitat is expected to be relatively minor
because it is temporary and intermittent. Current and ongoing anthropogenic negative

effects to delta smelt and their habitat in the
The portable pumps with fish screens would beSuisun Marsh include the following.
used for diversion primarily during the late

summer and fall for initial filling and during * Entrainment of larval, juvenile, and
winter and spring for wetland habitat manage- adult delta smelt into the managed wet-
ment. Pump operation would not increase the lands at unscreened diversion culverts
volume of water diverted and may actually during water diversions.

protect aquatic resources. This may benefit
delta smelt because it would decrease losses ¢ Habitat degradation resulting from
due to entrainment. The pumps would be decreases in flows due to water diver-
located throughout the managed wetlands, sions.
where such operation would be most effective.

» Poor water quality, due to the presence
Since fish screens are not one-hundred percent of toxics and pesticides in the water

effective, some larval and juvenile fish could supply. Temporary, intermittent water
be diverted onto the interior ponded areas of quality problems can arise from the
the managed wetlands. Delta smelt larvae and draining of acidic or anoxic water from
juveniles could be adversely affected by use of the managed wetland.

the pumps. However, the use of the portable

pumps with fish screens would decrease diver- Conclusion and Determination

sions through existing unscreened structures.
Although these screened pump diversions majProbably the most significant adverse effect on
affect larval and juvenile fish, there may be adelta smelt in the marsh is entrainment into
net benefit to other life stages of resident andnanaged wetlands during water diversion.
migratory fish that are not protected from Currently, SRCD must comply with require-
entrainment by the unscreened diversions cuments specified in RGP R20066E98 that
rently servicing these managed wetlands. decrease the potential for fish entrainment.
Amendment Three would further decrease the
This action may benefit delta smelt and havdikelihood of mortality due to entrainment by

no effect on delta smelt critical habitat. requiring the installation of additional fish
screens on water diversion culverts and porta-
Critical Habitat ble diversion pumps. Further, it includes the

Water Manager Program, which would also
Critical habitat was designated for the deltabenefit delta smelt by ensuring that properties
smelt in 1995. Critical habitat includes the fol- without screened diversions comply with man-
lowing areas: Suisun Bay (including the con-datory diversion restrictions required by
tiguous Grizzly and Honker bays); the lengthUSACE, USFWS, and NMFS. Amendment
of Goodyear, Suisun, Cutoff, First Mallard, Three could benefit prespawning and rearing
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delta smelt during drought years by decreasing
channel water salinity.

These findings indicate that Amendment Three
would not adversely affect delta smelt and
delta smelt critical habitat and may benefit this
species.
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Longfin Smelt, Spirinchus thaleichthys

Status freshwater portions of Suisun Bay (SFEP
1992a). Spawning may take place as early as
Longfin smelt Spirinchus thaleichthyss des- November and extend into June, with the peak
ignated as a species of concern. No criticaspawning period occurring from February to
habitat or special protection has been grantedpril (Meng 1993). The eggs are adhesive and,
to this species. after hatching, the larvae are carried down-
stream by freshwater outflow to nursery areas
Distribution in the lower delta and Suisun and San Pablo
bays (SFEP 1992a). The principal nursery hab-
The longfin smelt $pirinchus thaleichthyss itat for larvae occurs in the productive waters
a small, planktivorous fish that is found in sev-of Suisun and San Pablo bays. Adult longfin
eral Pacific Coast estuaries from San Franciscemelt are found mainly in Suisun, San Pablo,
Bay to Prince William Sound, Alaska. Until and San Francisco bays, although their distri-
1963, the population in San Francisco Bay wadbution is shifted upstream in years of low out-
thought to be a distinct species. Within Cali-flow (Meng 1993).
fornia, longfin smelt have been reported from
Humboldt Bay and the mouth of the Eel River.Both longfin smelt and delta smelt spawn
However, data are infrequently collected fromadhesive eggs in river channels of the eastern
Humboldt Bay, and there are no recent recordgstuary and have larvae that are carried to
from the Eel River (SFEP 1992). In California, nursery areas by freshwater outflow, however,
the largest longfin smelt reproductive popula-the two species differ substantially. Consis-
tion inhabits the bay-delta estuary (DFGtently, a measurable portion of the longfin
1992b). This four- to five-inch long (adult), smelt population survives into a second year
pelagic, anadromous species spawns in th€SFEP 1992a). During the second year of life,
fresh waters of the Sacramento-San Joaquithey inhabit San Francisco Bay and, occasion-
Delta and lower rivers, rears throughout theally, the Gulf of the Farallones; thus, longfin
estuary and matures in brackish and marinemelt are often considered anadromous. Long-

waters (SFEP 1997). fin smelt are also more broadly distributed
throughout the estuary and are found at higher
Habitat salinities than delta smelt (Sommer and others

forthcoming). Because longfin smelt seldom
Longfin smelt can tolerate salinities rangingoccur in fresh water except to spawn, but are
from fresh water to sea water. Spawningwidely dispersed in brackish waters of the bay,
occurs in fresh to brackish water over sandyit seems likely that their range formerly
gravel substrates, rocks, or aquatic vegetatioextended as far up into the delta as salt water
(Meng 1993). Optimal salinity for spawning is intrudes. The easternmost catch of longfin

0to 0.5 ppt (CUWA 1994). smelt in the fall midwater trawl was at Med-
ford Island in the central delta. They have been
General Ecology caught at all stations of the Bay Study. A pro-

nounced difference between the two species in
In the bay-delta estuary, the longfin smelt life their region of overlap in Suisun Bay is by
cycle begins with spawning in the lower Sacra-depth; longfin smelt are caught more abun-
mento and San Joaquin rivers, the delta, andantly at deep stations (10 in), whereas delta
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smelt are more abundant at shallow stationshroughout the marsh and in Suisun Bay. Each
(<3in) (SFEP 1992a). year of the UC Dauvis larval fish survey, long-
fin smelt larval fish were captured in all five
The following is quoted from SFEP (1997).  sloughs sampled (Suisun, Spring Branch,
Nurse, Denverton, and Cordelia) (Matern and
There is a strong relationship between others 1995, 1996, 1997). However in 1996,
freshwater outflow during the spawning  the greatest portion of larval longfin smelt was
and larval periods and the subsequent captured in Cordelia Slough, which probably
abundance of longfin smelt. Outflow dis- reflects that species' preference for more
perses buoyant larvae, increasing the like- marine conditions (Matern and others 1996).
lihood that some will find food. By
reducing salinities in Suisun and San PabloLongfin smelt abundance in the marsh
bays, outflow may also provide habitat declined sharply in the early 1980s and has
with few marine or freshwater competitors remained low since then (Matern and others
and predators (marine species often do notl996). Annual mean catches between 1980
tolerate lower salinities and freshwater and 1985 were above 1.0 smelt per trawl, with
species have mechanisms to avoid being a peak of 7.16 smelt per trawl in 1980. Since
washed downstream). 1985, values have remained below 1.3; after
1990, values decreased to less than 0.35 smelt
The factor most strongly associated with theper trawl (DWR 1997a). Interestingly, the pro-
recent decline in the abundance of longfinlific 1990 spawn (1.29 smelt per trawl) did not
smelt has been the increase in water divertedlter the general decline in abundance, as low
by the SWP and the CVP during the winter andnumbers of fry were caught in subsequent
spring months when the smelt are spawningears.
(NHI 1992a, DWR 1992). The pumping
changes the hydrology of the delta and Project Impacts
increases the exposure of larval, juvenile, and
adult longfin smelt to predation and entrain-The following Amendment Three actions will
ment (NHI 1992b). Salvage data indicate thathave no effect on longfin smelt because they
longfin smelt have been more vulnerable towill be conducted exclusively in the managed
pumping operations since 1984. This increasavetlands or will use structures that are
in vulnerability may be due to the concentra-equipped with fish screens.
tion of longfin smelt populations in the upper
estuary, within the zone of influence of the <« Managed Wetland Improvement Fund.
pumps, as a result of reduced delta outflow.
Also, decreases in outflow fail to disperse the
larvae downstream to Suisun Bay nursery
areas, away from the effects of delta pumping < Roaring River Distribution System
(Meng 1993). turnout repairs.

Drought Response Fund.

Occurrence in the Project Area » Updating management plans.

Data from the UC Davis Suisun Marsh Fisher-Actions that could potentially affect smelt are
ies Monitoring Program indicates that longfin described below, including actions which will
smelt can occur in the marsh all year. Spawnnot affect the fish, but for which explanation is
ing occurs from November through Junehelpful.
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Making Salinity Standards Consistent with 1.1to0 18.5 ppt (Unger 1994). The higher salin-
the 1995 Water Quality Control Plan ittes may possibly decrease the amount of

The potential affects to special status specie§00d spawning habitat, however, it is unlikely

were addressed in the Environmental Reporthat longfin smelt spawn in the western marsh,

(Appendix 1) of the Water Quality Control due to the higher salinity levels in that area.

Plan for the San Francisco Bay/Sacramentol here-fore, this action is unlikely to have a

San Joaquin Delta Estuary (SWRCB 1995)significant effect on longfin smelt.

SWRCB concluded that the standards should

preserve a salinity gradient within the unman-Establishing Criteria for September

aged tidal marshes of the estuary, including the&MSCG Operations

Suisun Marsh. The proposed increases imhis action is will not have any adverse effect

freshwater outflow would maintain salinity on longfin smelt and may benefit the fish by

within the historical ranges and are notimproving spawning habitat. Any decreases in

expected to adversely affect longfin smeltsalinity due to early operation of the SMSCG

abundance. are not likely to affect these fish, which have a
wide salinity tolerance range. Early SMSCG

The proposed Amendment Three channebperations may make the marsh fresher in

salinity standards should not affect the naturaNovember, thus improving spawning habitat

(east-west and north-south) salinity gradient irfor longfin smelt.

the marsh. The salinity standards are upper

limits, as are those required by SWRCB permitMorrow Island Distribution System Fish

conditions in Order WR 98-9. These standardsScreens

do not establish lower Salinity limits. Except in This action may benefit |0ngfin smelt and
very wet years, the natural salinity gradientother fish in the marsh. Placing a fish screen
would be higher in the western marsh asgn the intake to the Morrow Island Distribu-
expected under the natural gradient. In addition System will decrease the number of fish

tion, the original SMPA and water right permit diverted into the system and entrained by the
Standal’ds dO not interfere with the natural gra'intakesl thus preventing mortality due to

dient because they provide for defined “defi-entrainment.
ciency periods” with appropriate relaxation of
standards. These standards allow for increasqthwer Joice Island Unit Fish Screen

salinity in the western marsh during drieryearsThiS action may benefit longfin smelt and

as would occur under a natural salinity gradl'other fish in the marsh. Placing fish screens on
ent. _They would have no adverse effects %Nhe Lower Joice Island Unit will decrease the
longfin smelt. number of fish diverted into the system and
entrained by the intakes, thus preventing mor-

Converting S-35 and S-97 to Monitoring tality due to entrainment

Stations
By converting S-35 and S-97 to monitoring \water Manager Program

stations, channel water salinity in the WeSternr .« oation could benefit longfin smelt. The
marsh would, at tmes, be higher than the\Nater manager is responsible for monitoring

Order WR 08-9 standards. This §houlq rlOtthe flood and drain periods to ensure that the
have an adverse effect on larval, juvenile, or

. ) roperties without screened diversions compl
adult longfin smelt, which are tolerant of a Prop Py

d ¢ salinities: th imal salinit with mandatory diversion restrictions required
wide range of salinities. the: optimal saliily y,,, ysACE, USFWS, and NMFS. This will
range for larval and juvenile longfin smelt is
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prevent unnecessary diversions from theaestrictions that specify when landowners may
sloughs and bays and help protect resident andivert water from sloughs.

anadromous fish such as longfin smelt, delta

smelt, splittail, steelhead, and chinook salmonPortable Pumps Program

The water manager would monitor the opera-Qperation of portable drainage pumps could
tion of fish screen facilities on private property have a temporary effect on longfin smelt
and perform routine maintenance to ensurgpawning. Drainage water from managed wet-
that screen operation is in compliance withjgnds is typically more saline than channel
design criteria for the facility. By decreasing water, which could result in a temporary local-
the possibility of entrainment, this action mayized salinity increase at the discharge site.

benefit longfin smelt. Such discharges could prohibit longfin smelt
_ . from spawning in the vicinity. However,
Joint-use Facilities Program Suisun Marsh channels are constantly circulat-

Circulation and drainage ditch maintenanceing through the ebb and flood tides and the
would occur inside the managed wetlands, swolume of water in the channels would soon
there would be no effects to longfin smelt. dilute the more saline discharge water. Juve-
nile and adult longfin smelt would not likely
Increased turbidity due to installment of exte-be affected by any temporary increases in
rior drainage gates could affect longfin smelt.salinity due to this action as they are tolerant of
However, to avoid adverse effects, new extea wide range of salinities (CUWA 1994).
rior drainage gates would be installed within
one low tide, without excavation or in-water Since operation of these pumps would not
work. Thus, if these requirements are fol-change the volume of water discharged, no
lowed, this work will not adversely affect these major changes in species distribution or abun-
fish. dance would be expected as a result of operat-
ing portable discharge pumps.
New exterior drainage gates may incremen-
tally increase the amount of drainage wateiThis effect is expected to be relatively minor.
entering the tidal sloughs. Changes in salinity
concentration might occur if several land areas'he portable pumps with fish screens would be
drain into a small slough simultaneously. Suchused for diversion primarily during the late
effects should be minimal because the resultsummer and fall for initial filling, and during
ing salinity would likely be within the toler- winter and spring for wetland habitat manage-
ance range for longfin smelt. ment. Pump operation would not increase the
volume of water diverted and may actually
Installation of new exterior drainage gatesprotect aquatic resources. This may benefit
would occur under the RGP and biologicallongfin smelt because it would decrease losses
opinions. USACE RGP R20066E98 requireddue to entrainment. The pumps would be
SRCD to develop and implement a diversionlocated throughout the managed wetlands,
screening program. So far, SRCD has installedvhere such operation would be most effective.
13 screens under this program. Screens are
designed to comply with USFWS delta smeltSince fish screens are not one-hundred percent
approach velocities, which should make themeffective, some larval and juvenile fish could
protective of other sensitive fish species. Tobe diverted onto the interior ponded areas of
protect sensitive fish species at unscreenethe managed wetlands. Since the pumps would
diversions, NMFS and USFWS have imposede used primarily in late summer and fall for
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initial filling and during winter and spring for Conclusion and Determination

wetland habitat management, longfin smelt

larvae and juveniles could be adverselyProbably the most significant adverse effect on
affected. However, the use of the portablelongfin smelt in the marsh is entrainment into
pumps with fish screens would decrease divermanaged wetlands during water diversions.
sions through existing unscreened structureurrently, SRCD must comply with require-
Although these screened pump diversions maynents specified in RGP R20066E98 that
affect larval and juvenile fish, there may be adecrease the potential for fish entrainment.
net benefit to other life stages of resident andAmendment Three would further decrease the
migratory fish that are not protected from likelihood of mortality due to entrainment by
entrainment by the unscreened diversions curequiring the installation of additional fish

rently servicing these managed wetlands. screens on water diversion culverts and porta-
ble diversion pumps. Further, it includes the

This action may benefit longfin smelt. Water Manager Program, which would also
benefit longfin smelt by ensuring that proper-

Critical Habitat ties without screened diversions comply with

mandatory diversion restrictions required by
There is no designated critical habitat for long-USACE, USFWS, and NMFS. Amendment

fin smelt in the project area. Three could improve conditions for spawning
longfin smelt in the marsh by decreasing chan-
Existing Environment and Cumulative nel water salinity during drought years.
Impacts

These findings indicate that Amendment Three
Current and ongoing anthropogenic negativavould not adversely affect longfin smelt in the
effects to longfin smelt and its habitat in Suisun Marsh and may actually provide bene-
Suisun Marsh include the following. fits to this species.

» Entrainment of larval and juvenile
longfin smelt into the managed wet-
lands at unscreened diversion culverts
during water diversions.

» Habitat degradations resulting from
decreases in flows due to water diver-
sions.

» Poor water quality, due to the presence
of toxics and pesticides in the water
supply. Temporary, intermittent water
guality problems can arise form the
draining of acidic or anoxic water form
the managed wetlands into the marsh
sloughs.

139



SMPA Amendment Three Biological Assessment

Sacramento Spilittail, Pogonichthys macrolepidotus

Status shallow, weedy areas until they move to deeper

offshore habitat later in the summer. Young

Sacramento splittailRogonichthys macrolepi- splittail may occur in shallow and open waters

dotug was proposed threatened by theof the delta, Suisun Bay and San Pablo Bay,

USFWS in January 1994. No final decisionbut they are particularly abundant in the north-

has been made regarding the listing of thisern and western delta (DFG 1992a, DWR
fish. 1992).

Distribution The downstream distribution (including
Suisun Marsh) of splittail appears to be

The Sacramento splittaiPpgonichthys mac- affected by salinity. Although splittail have
rolepidotug is a large minnow endemic to the been collected at salinities as high as 18 ppt
bay-delta estuary. Once found throughout lowand physiological studies show that splittail
elevation lakes and rivers of the Central Valleyhave critical salinity maxima of 20 to 29 ppt
from Redding to Fresno, this native species igfYoung and Cech 1996), abundance is highest
now confined to the lower reaches of the Sacin the 0 to 10 ppt salinity range (Sommer and
ramento and San Joaquin rivers, the Sacrasthers forthcoming). Hence, salinity may have
mento-San Joaquin Delta, Suisun and Napémited the downstream distribution of splittail
marshes, and tributaries of north San Pablaluring the recent six-year drought. Splittail
Bay (DFG 1994). Although the Sacramentoalso tolerate a wide range (7 to 33 °C) of water
splittail is considered a freshwater species, théemperatures in the laboratory, which fits well
adults and sub-adults have an unusually highvith thermal fluctuations associated with its
tolerance for saline waters, up to 10 to 18 pptabitat. Depending upon the acclimation tem-
(Meng 1993), for a member of the minnow perature (range 12 to 20 °C), critical thermal
family (DFG 1994). Therefore, the Sacra-maxima ranged from 22 to 23 °C (Young and
mento splittail is often considered an estuaringCech 1996). Sommer and others (forthcoming)
species. When splittail were more abundantsuggest that temperature may have an affect on
they were commonly found in Suisun Bay andabundance in the San Joaquin River system.
Suisun Marsh. The salt tolerance of splittail
larvae is unknown (DFG 1992a). General Ecology

Habitat The Sacramento splittail, which has a high
reproductive capacity, can live five to seven

Inundated floodplains provide important years and generally reaches sexual maturity by
spawning, rearing and foraging habitat forits second year (Daniels and Moyle 1983;
splittail. Spawning, which seems to be trig-Meng and Moyle 1995; Sommer and others
gered by increasing water temperatures antbrthcoming). Spawning peaks during Febru-
day length, occurs over beds of submergedry through June, but may extend from Janu-
vegetation in slow-moving stretches of water,ary through July.
such as flooded terrestrial areas and dead-end
sloughs. Adults spawn in the delta and its trib-Splittail are benthic foragers that feed exten-
utaries, Yolo and Sutter bypasses, Napa Marshkively on opossum shrimpNgomysis merce-
and Suisun Marsh. Hatched larvae remain irdis) and opportunistically on earthworms,
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clams, insect larvae, and other invertebrate§loodplain inundation appears to be a key fac-
(Caywood 1974; Herbold 1987). Splittail are tor responsible for strong year classes, based
preyed upon by striped bass and other predasn both statistical and limited observational
tory fish in the estuary. Food selection studiesdata (Sommer and others forthcoming). Higher
from Suisun Marsh suggest that splittail speflows increase inundation of floodplain areas
cifically select Neomysisas their main prey such as the Yolo Bypass, which provides
item in the estuary (Herbold 1987). Splittail spawning, rearing and foraging habitat. The
did not switch to alternate and more prevalenspecies has little or no stock recruitment rela-
food items, as was observed for other nativdionship. This is best illustrated from data col-
resident species. lected in 1995, when exceptionally large
numbers of young splittail were produced by a
Abundance indices of the Sacramento splittaistock that should have been depleted by
based on fall midwater trawl catches have vardrought conditions in seven of the previous
ied over the years. The indices, based on saneight years.
pled juvenile splittail, were relatively high in
the late 1960s (for example, 66.3 in 1967) andAttributes that help splittail respond rapidly to
then declined severely until 1977. After 1977,improved environmental conditions include a
splittail abundances increased to a record highelatively long life span, high reproductive
of 153.2 in 1983, after which the index capacity and broad environmental tolerances
declined to 3.6 in 1992. Likewise, the Bay (Sommer and others forthcoming). Additional
Study indices for splittail were highly variable. factors that may affect population levels
Maximum abundances were attained in 1982include habitat loss, recreational fishing,
1983, and 1986 (all wet years); but abundancentrainment and toxic compounds.
indices declined during drought conditions in
the late 1980s and early 1990s. There appeaighe effects of introduced species (for example,
to be no consistent decline in adult abundancelanktonic copepods and the Asian clafat-
for most surveys. However, both the Suisunamocorbuld in reducing the splittail’'s favored
Marsh and Chipps Island surveys show signifiprey, Neomysis mercedishave also been
cantly lower abundance in the early to mid-named as possible factors in the decline of
1980s (Sommer and others forthcoming). WeSacramento splittail populations in the estuary
year conditions in 1995 resulted in record or(NHI 1992b).
near-record indices for most surveys (Sommer
and others forthcoming). Occurrence in the Project Area

The Sacramento splittail, which was onceThe Suisun Marsh and Bay may be the most
widely distributed throughout the Central Val- important habitats for splittail (Meng and
ley, has declined in abundance because of logdoyle 1995). Splittail are present in the marsh
or alteration of lowland habitats following dam and bay all year. In 1995, large numbers of
construction, water diversion, and agriculturalsplittail larvae were taken in Nurse and Den-
development (Meng and Moyle 1995). Theverton sloughs, however, they were also taken
Sacramento splittail has lost much of its origi-in Cordelia, Spring Branch and Suisun
nal foraging and spawning habitats throughsloughs.
losses of marshlands due to land reclamation
activities. Matern and others (1996) attribute the high
abundance of splittail young-of-the-year
(YOY) in Suisun Marsh in 1980, 1982 and
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1986 to the high flow conditions of those catches at or above 1.50 occurred in 1980,

years. Little recruitment occurred in the marsh1981 and 1987. All other years produced

since 1986: apparently adults outnumbere@dnnual mean catches at or below 0.68.

YOY in the catches for most of these years. In

1994, both adult and YOY were at an all time Project Impacts

low, however, abundance was high in both

1995 and 1996. UC Dauvis researchers reporthe following Amendment Three actions will

that more adult splittail were caught in 1996 have no effect on splittail because they would

than in any year since 1987, while catches obe conducted exclusively in the managed wet-

YOY were higher in 1996 than any year sincelands or use structures that are equipped with

1986 (Matern and others 1996). This isfish screens.

because splittail spawn in the spring and a

given YOY cohort gets collected over a two ¢ Managed Wetland Improvement Fund.

year period. YOY were not as abundant in

1996 as they were in 1995. Matern and others

(1996) suggest that this may be related to the

difference in the timing of the rains of 1995 Roaring River Distribution System

and 1996: in 1995, the heaviest outflow turnout repairs.

occurred in March, allowing spawning splittail

to take advantage of the flooded vegetation,

but in 1996 rains may have come too early to

favor splittail spawning. Making Salinity Standards Consistent with
the 1995 Water Quality Control Plan

Sommer and others (forthcoming) note thatrhe potential affects to special status species
splittail abundance has not rebounded to thuere addressed in the Environmental Report
same degree in Suisun Marsh as in other deltgappendix 1) of the Water Quality Control
locations following recent wet years. They pjan for the San Francisco Bay/Sacramento-
hypothesize that Suisun Marsh abundance magan Joaquin Delta Estuary (SWRCB 1995).
be strongly affected by shifts in the center ofSWRCB concluded that the standards should
spawning activity. In other words, peak Suisunpreserve a salinity gradient within the unman-
Marsh abundance during 1979 and 1980 mayged tidal marshes of the estuary, including the
have been a result of localized spawning insyisun Marsh. The proposed increases in
marsh channels. In later years, the center ofreshwater outflow are within the historical
spawning activity appears to have shifted tOsgjinity ranges and are not expected to
the Sacramento and San Joaquin systems. Hqversely affect Sacramento splittail.
this hypothesis is correct, it may be difficult to
differentiate between a real population declinerpe proposed Amendment Three channel
in Suisun Marsh versus a change in the speciesgalinity standards should not affect the natural
center of distribution. (east-west and north-south) salinity gradient in
the marsh. The salinity standards are upper
Between 1980 and 1983 and in 1986, annugimits, as are those required by SWRCB permit
mean catch per trawl was greater than 2.09. Igonditions in Order WR 98-9. These standards
all other years the catch was between 0.93 t@g not establish lower salinity limits. Except in
0.07 catch per trawl (DWR 1997a). Annualyery wet years, the natural salinity gradient
abundance of adult Spllttall has ranged frorr\Nou|d be h|gher in the western marsh as
0.13 to 4.35 mean catch per trawl. Averageexpected under the natural gradient. In addi-

Drought Response Fund.

Updating management plans.
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tion, the original SMPA and water right permit to successfully screen larvae and juvenile delta
standards do not interfere with the natural grasmelt” (USFWS 1994b), the presence of
dient because they provide for defined “defi-screens will reduce entrainment substantially.
ciency periods” with appropriate relaxation of

standards. These standards allow for increasddwer Joice Island Unit Fish Screen

salinity in the western marsh during drier yearsthis action may benefit Sacramento splittail.
as would occur under a natural salinity gradi-p|acing a fish screen on the Lower Joice Island
ent. The standards would have no adversenit will decreased the number of fish diverted

effects on splittail. into the system and entrained by the intakes,
_ o thus decreasing the amount of mortality that

Converting S-35 and S-97 to Monitoring occurs as a result of entrainment.

Stations

By converting S-35 and S-97 to monitoring Water Manager Program

stations, channel water salinity in the westernrhjs action may benefit Sacramento splittail.
marsh would, at times, be higher than Orderrhe USFWS 1994 biological opinion indicates
WR 98-9 standards. This may adversely affecihat water diversions can have an adverse
Sacramento Spllttall,WhICh,Whlle hlghly toler- effect on certain fish Species by entraining
ant of brackish water, also appear to maintaimyqult or larval fish or by decreasing outflows
hlghest abundances when channel water Salinncrementa”y_ The water manager is responsi_
ity is between 0O to 10 ppt (Sommer and othersyje for monitoring the flood and drain periods
forthcoming). However, these fish have beeng ensure that the properties without screened
collected at salinities as high as 18 ppt andjjversions comply with mandatory diversion
physiological studies show that split-tail haveestrictions required by USACE, USFWS, and
critical salinity maxima of 20 to 29 ppt (Young NMFS. This monitoring will help prevent
and Cech 1996). Thus, this action may resultinjnnecessary diversions from the sloughs and
lower abundances of splittail in the westernpays and help protect Sacramento splittail. The

marsh during dry and critical years. water manager would monitor the operation of

fish screen facilities on private property and
Establishing Criteria for September perform routine maintenance to ensure that
SMSCG Operations screen operation is in compliance with design

This action may benefit Sacramento splittailcriteria for the facility. By decreasing unneces-
by lowering salinity in the marsh. While split- sary water diversions and the possibility of
tail are highly tolerant of brackish water, their entrainment, this action may benefit this spe-
abundances are highest between 0 to 10 pmies and its habitat.
(Sommer and others forthcoming).

Joint-use Facilities Program

Morrow Island Distribution Fish Screens Circulation and drainage ditch maintenance
This action may benefit Sacramento splittailwould occur inside the managed wetlands, so
and other fish. Placing a fish screen on thethere would be no effects to Sacramento split-
intake to the Morrow Island Distribution Sys- tail.

tem will decrease the number of fish diverted

into the system and entrained by the intakesincreased turbidity due to installment of exte-

thus decreasing the amount of mortality thatrior drainage gates could affect Sacramento
occurs as a result of entrainment. While “nosplittail. However, to avoid negative effects,

screening techniques have yet been developatew exterior drainage gates would be installed
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within one low tide, without excavation or in- The portable pumps with fish screens would be
water work. If these requirements are fol-used for diversion primarily during the late
lowed, this work will not adversely affect these summer and fall for initial filling, and during
fish. winter and spring for wetland habitat manage-
ment. Pump operation would not increase the
New exterior drainage gates may incremenvolume of water diverted and may actually
tally increase the amount of drainage watemprotect aquatic resources. This may benefit
entering the tidal sloughs. Changes in salinitySacramento splittail as it would decrease
concentration might occur if several land areadosses due to entrainment. The pumps would
drain into a small slough simultaneously. Suchbe located throughout the managed wetlands,
effects should be minimal because the resultwhere such operation would be most effective.
ing salinity would likely be within the toler-
ance range for Sacramento splittail. Since fish screens are not one-hundred percent
effective, some larval and juvenile fish could
Installation of new exterior drainage gatesbe diverted onto the interior ponded areas of
would occur under the RGP and biologicalthe managed wetlands. As the pumps would be
opinions. USACE RGP R20066E98 requiredused primarily in late summer and fall for ini-
SRCD to develop and implement a diversiontial filling, and during winter and spring for
screening program. So far, SRCD has installedvetland habitat management, splittail larvae
13 screens under this program. Screens ar@nd juveniles could be adversely affected by
designed to comply with USFWS delta smeltuse of the pumps. However, the use of the por-
approach velocities, which should also protectable pumps with fish screens would decrease
other sensitive fish species. To protect sensidiversions through existing unscreened struc-
tive fish species at unscreened diversionstures. Although these screened pump diver-
NMFS and USFWS have imposed restrictionssions may affect larval and juvenile fish, there
that specify when landowners may divertmay be a net benefit to other life stages of resi-

water from sloughs. dent and migratory fish that are not protected
from entrainment by the unscreened diversions
Portable Pumps Program currently servicing these managed wetlands.

Operation of portable drainage pumps could
have a minor, temporary adverse effect on SacThiS action may benefit Sacramento Spllttall
ramento splittail. Drainage water from man-
aged wetlands is typically more saline than Critical Habitat
channel water, which could result in a tempo-
rary localized salinity increase at the dischargel here is no designated critical habitat for Sac-
site. However, Suisun Marsh channels are con@mento splittail in the project area.
stantly circulating through the ebb and flood
tides and the volume of water in the channels EXisting Environment and Cumulative
would soon dilute the more saline discharge Effects
water.

Current and ongoing anthropogenic negative
Since Operation Of these pumps WOUId noteﬁects to Spllttall and the|r hab|tat in the
change the volume of water discharged, noouisun Marsh include the following.
major changes in species distribution or abun-
dance would be expected as a result of operat- ¢ Entrainment of larval, juvenile and
ing portab|e discharge pumps. adult Spllttall into the managed wet-
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lands at unscreened diversion culverts
during water diversions.

» Habitat degradation resulting from
decreases in flows due to water diver-
sions.

» Poor water quality, due to the presence
of toxics and pesticides in the water
supply. Temporary, intermittent water
guality problems can arise from the
draining of acidic or anoxic water from
the managed wetlands into the marsh
sloughs.

» Recreational fishing.
Conclusion and Determination

Probably the most significant adverse effect on
splittail in the marsh is entrainment into man-
aged wetlands during water diversion. Cur-
rently, SRCD must comply with requirements
specified in RGP R20066E98 that decrease the
potential for fish entrainment. Amendment
Three would further decrease the likelihood of
mortality due to entrainment by requiring the
installation of additional fish screens on water
diversion culverts and portable diversion
pumps. Further, it includes the Water Manager
Program, which would also benefit splittail by
ensuring that properties without screened
diversions comply with mandatory diversion
restrictions required by USACE, USFWS, and
NMFS. Converting S-35 and S-97 to monitor-
ing stations could possibly result in somewhat
lower abundances of splittail in the western
marsh during dry or critical years. However, it
is unlikely that the salinities that occur would
affect splittail, which have a wide salinity tol-
erance range.

These findings indicate that Amendment Three
would not adversely affect splittail and may
actually benefit this species.

Chapter 9: Fish
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Green Sturgeon,Acipenser medirostris

Status tion on green sturgeon in California waters
was compiled by Patrick Foley (TJCD).
Green sturgeonAcipenser medirostr)gs des-
ignated a federal species of special concern byhe San Francisco Bay system, consisting of
the USFWS and a California species of speciaban Francisco Bay, San Pablo Bay, Suisun Bay

concern by the DFG. and the Delta, is home to the southern-most
reproducing population of green sturgeon. In
Distribution fact, green sturgeon were originally described

from San Francisco (Ayres 1854). White stur-
The following is quoted from Moyle and oth- geon are the most abundant sturgeon in this
ers (1995). system; green sturgeon have always been com-
paratively uncommon (Ayres 1854; Jordan and
In the ocean off North America, green stur-Gil-bert 1883). Intermittent studies by the
geon have been caught from the Bering DFG between 1954 and 1991 have measured
Sea to Ensenada, Mexico, a range which and identified 15,901 sturgeon of both species.
includes the entire coast of California. Based on these data, a green sturgeon to white
They have been found in rivers from Brit- sturgeon ratio of 1:9 was derived for fish less
ish Columbia south to the Sacramento than 101 cm FL and 1:76 for fish greater than
River in California ... Green sturgeon are 101 cm FL (Kohlhorst, personal communica-
particularly abundant in the Columbia tion, see “Notes”). If we assume that green
River estuary and individuals had been  sturgeon and white sturgeon are equally vul-
observed 225 km inland in the Columbia nerable to capture by various gear and that the
River (Wydoski and Whitney 1979); pres- DFG population estimates of white sturgeon
ently they are found almost exclusively in (11,000 to 128,000 fish, depending on the
the lower 60 km and do not occur upstreamyear) are accurate (Kohlhorst and others 1991),
of Bonneville Dam (ODFW 1991). There then the number of green sturgeon in the estu-
is no evidence of spawning in the Colum- ary longer than 102 cm has ranged from 200 to
bia River or other rivers in Washington ... 1,800 fish (Kohlhorst, personal communica-
In California, green sturgeon spawning hastion, see “Notes”). These numbers should be
been confirmed in recent years only in the regarded as very rough estimates because the
Sacramento River and the Klamath River, above assumptions are shaky.
although spawning probably once occurred
in the Eel River as well (Moyle and others The numbers of juvenile green sturgeon are
1994). presumably even more variable than the num-
ber of adults since reproduction is presumably
In California, green sturgeon have been colepisodic (characteristic also of white sturgeon,
lected in small numbers in marine waters fromKohlhorst and others 1991). One indication of
the Mexican border to the Oregon border.this is the numbers of green sturgeon salvaged
They have been noted in a number of riversat the SWP and CVP fish screens in the south
but spawning populations are known only indelta, which are mainly juveniles. Between
the Sacramento and Klamath rivers (se€l979 and 1991, 6,341 fish identified as green
below). The following distributional informa- sturgeon were captured at the two facilities
combined; 32,708 white sturgeon were identi-
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fied in the same period. Annual numbers

ranged from 45 (1991) to 1,476 (1983). Other
high salvage years were 1982 (1,093) and
1985 (1,377). However, these data are not par-
ticularly reliable because of poor quality con-

trol of both count and species identification

(Kohlhorst, personal communication, see
“Notes”). In addition, juvenile sturgeon are

probably more vulnerable to entrainment at
low or inter-mediate outflows.

Habitat

The following is quoted from Moyle and oth-
ers (1995).

The habitat requirements of green sturgeon
are poorly known, but spawning and larval
ecology probably are similar to that of
white sturgeon. However, the compara-
tively large egg size, thin chorionic layer
on the egg, and other characteristics indi-
cate that green sturgeon probably require
colder, cleaner water for spawning than
white sturgeon (Doroshov, personal com-
munication, see “Notes”). In the Sacra-
mento River, adult sturgeon are in the river,
presumably spawning, when temperatures
range between 8 to 14 °C. Preferred
spawning substrate likely is large cobble,
but can range from clean sand to bedrock.
Eggs are broadcast-spawned and externally
fertilized in relatively high water velocities
and probably at depths >3 inches (Emmett
and others 1991). The importance of water
quality is uncertain, but silt is known to
prevent the eggs from adhering to each
other (C. Tracy, minutes to USFWS meet-
ing on green sturgeon, Arcata, California,
May 3, 1990).

General Ecology

The following is quoted from Moyle and oth-
ers (1995).

Chapter 9: Fish

The ecology and life history of green stur-
geon have received comparatively little
study evidently because of their generally
low abundance in most estuaries and their
low commercial and sport fishing value in
the past. Adults are more marine than
white sturgeon, spending limited time in
estuaries or fresh water.

Green sturgeon migrate up the Klamath
River between late February and late July.
The spawning period is March through
July, with a peak from mid-April to mid-
June (Emmett and others 1991). Spawning
times in the Sacramento River are probably
similar, based on times when adult stur-
geon have been caught there . . . Spawning
takes place in deep, fast water ... Indirect
evidence indicates that green sturgeon
spawn both in the Sacramento River and
the Feather River.

Female green sturgeon produce 60,000 to
140,000 eggs (Moyle 1976), which are
about 3.8 mm in diameter (C. Tracy, min-
utes to USFWS meeting). Based on their
presumed similarity to white sturgeon,
green sturgeon eggs probably hatch around
196 hours (at 12.7 0C) after spawning, and
the larvae should be 8 to 19 mm long; juve-
niles likely range in size from 2.0 to 150
cm (Emmett and others 1991). Juveniles
migrate out to sea before two years of age,
primarily during summer-fall (Emmett and
others 1991). Length-frequency analyses
of sturgeon caught in the Klamath Estuary
by beach seine indicates that most green
sturgeon leave the system at lengths of 30
to 60 cm, when they are one to four years
old, although a majority apparently leave
as yearlings (USFWS 1982). They appar-
ently remain near estuaries at first, but can
migrate considerable distances as they
grow larger (Emmett and others 1991).
Individuals tagged by DFG in San Pablo
Bay (part of the San Francisco Bay system)
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have been recaptured off Santa Cruz, Cali- Project Impact

fornia, in Winchester Bay on the southern

Oregon coast, at the mouth of the Colum- The following Amendment Three actions will
bia River and in Gray's Harbor, Washing- have no effect on green sturgeon because they
ton (Chadwick 1959; Miller 1972). Most  occur exclusively in the managed wetlands or
tags for green sturgeon tagged-in the San use structures that are equipped with fish
Francisco Bay system have been returned screens.

from outside that estuary (D. Kohlhorst,

minutes to USFWS meeting). * Managed Wetland Improvement Fund.

Juveniles and adults are benthic feeders, * Drought Response Fund.

and may also take small fish. Juveniles in

the Sacramento-San Joaquin Delta feed on Roaring River Distribution System
opossum shrimpNeomysis mercediand turnout repairs.

amphipods Corophiumspp.) (Radtke
1966). Adult sturgeon caught in Washing-
ton had been feeding mainly on sand
lances Ammodyics hexapterpand calli- Actions that could potentially affect green
anassid shrimp (P. Foley, unpublished). In sturgeon are described below, including sev-
the Columbia River estuary, green sturgeoneral actions which will not affect the fish, but
are known to feed on anchovies, and they for which explanation is helpful.

perhaps also feed on clams (C. Tracy, min-

utes to USFWS meeting). Adults can reachMaking Salinity Standards Consistent with
sizes of 2.3 inches FL and 159 kg, butin the 1995 Water Quality Control Plan

San Francisco Bay most are probably less The potential affects to special status species

Updating management plans.

than 45 kg (Skinner 1962). were addressed in the Environmental Report
. _ (Appendix 1) of the Water Quality Control
Occurrence in the Project Area Plan for the San Francisco Bay/Sacramento-

San Joaquin Delta Estuary (SWRCB 1995).
The Matern and others (1997a) report only one&swRCB concluded that the standards should
instance of a green sturgeon catch in SuisUpreserve a salinity gradient within the unman-
Marsh during the entire period of record (19793ged tidal marshes of the estuary, including the
through 1997). In April 1996, one green stur-syjsun Marsh. The proposed increases in
geon was captured during trawling in Suisunfreshwater outflow are within the historical
Slough. Wang (1986) indicates that Radkesalinity ranges and are not expected to
Caught green Sturgeon in Suisun Ba.y in th%dverseb/ affect green sturgeon_
1960s. It should not be surprising that green
sturgeon are rarely caught in the marsh sincghe proposed Amendment Three channel
adults tend to occur more frequently in marinesa|inity standards should not affect the natural
environments than either brackish or freshieast-west and north-south) salinity gradient in
water. While the marsh may provide somethe marsh. The salinity standards are upper
habitat for these green sturgeon, it does nofimits, as are those required by SWRCB permit
provide spawning habitat, as these fish spawgonditions in Order WR 98-9. These standards
in deep, cold, clean, fast-moving watersqp not establish lower salinity limits. Except in
(Moyle and others 1995). very wet years, the natural salinity gradient

would be higher in the western marsh as
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expected under the natural gradient. In addiLower Joice Island Unit Fish Screen

tion, the original SMPA and water right permit This action may benefit green sturgeon and
Standal’ds dO not interfere with the natural gra'other f|sh Placing a f|Sh screen on the Lower
dient because they provide for defined “defi- joice Island Unit will decreased the number of
ciency periods” with appropriate relaxation of fish diverted into the system and entrained by
standards. These standards allow for increasafie intakes, thus decreasing the amount of
salinity in the western marsh during drier yearsmortality that occurs as a result of entrainment.
as would occur under a natural salinity gradi-while no screening technique is one-hundred
ent. They would not adversely affect greenpercent effective, the presence of screens will

sturgeon. reduce entrainment substantially.
Converting S-35and S-97 to Monitoring Water Manager Program
Stations

This action may benefit green sturgeon. The
By converting S-35 and S-97 to monitoring ySFWS 1994 biological opinion indicates that
stations, channel water salinity in the westernyater diversions can have an adverse effect on
marsh would, at times, be higher than Ordercertain fish, by entraining adult or larval fish
WR 98-9 standards. This will not adversely or by decreasing outflows incrementally. The

effect these anadromous fish. water manager is responsible for monitoring

the flood and drain periods to ensure that the
Establishing Criteria for September properties without screened diversions comply
SMSCG Operations with mandatory diversion restrictions required

Neither SMSCG operations nor Septembeby USACE, USFWS, and NMFS. This moni-
SMSCG operations would have an adversdoring will help prevent unnecessary diver-
effect on green sturgeon. Green sturgeonsions from the sloughs and bays and help
which are anadromous, should not be affecteghrotect green sturgeon. The water manager
by any decreases in salinity due to SMSCGwould monitor the operation of fish screen
operations. Further, green sturgeon do nofacilities on private property and perform rou-
appear to migrate through Montezuma Sloughine maintenance to ensure that screen opera-
on their way upstream to spawning groundstion is in compliance with design criteria for
only one green sturgeon has been captured ithe facility. By decreasing unnecessary water
Suisun Marsh between 1979 and 1997, andliversions and the possibility of entrainment,
that was in Suisun Slough. Thus, it is highly this action may benefit this species.

unlikely that SMSCG operation has any effect

on the upstream migration of these fish. Joint-use Facilities Program
o _ Circulation and drainage ditch maintenance
Morrow Island Distribution Fish Screens would occur inside the managed Weﬂandsl SO

This action may benefit green sturgeon andhere would be no effects on green sturgeon.
other fish. Placing a fish screen on the intake
to the Morrow Island Distribution System will Increased turbidity due to installment of exte-
decreased the number of fish diverted into theior drainage gates could affect green sturgeon.
system and entrained by the intakes, thusiowever, to avoid negative effects, new exte-
decreasing the amount of mortality that occurgior drainage gates would be installed within
as a result of entrainment. one low tide, without excavation or in-water
work. If these requirements are followed, this
work will not adversely affect these fish.
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New exterior drainage gates may incremensummer and fall for initial filling and during
tally increase the amount of drainage watewinter and spring for wetland habitat manage-
entering the tidal sloughs. Changes in salinityment. Pump operation would not increase the
concentration might occur if several land areawvolume of water diverted and may actually
drain into a small slough simultaneously. Suchprotect aquatic resources. This may benefit
effects should be minimal because the resultgreen sturgeon and other fish as it would
ing salinity would likely be within the salinity decrease losses due to entrainment. The pumps
tolerance range for green sturgeon. would be located throughout the managed wet-
lands, where such operation would be most
Installation of new exterior drainage gateseffective.
would occur under the RGP and biological
opinions, and should not adversely affect thisSince fish screens are not one-hundred percent
species. USACE RGP R20066E98 requiregffective, some larval and juvenile fish could
SRCD to develop and implement a diversionbe diverted onto the interior ponded areas of
screening program. So far, SRCD has installedhe managed wetlands. However, the use of the
13 screens under this program. Screens angortable pumps with fish screens would
designed to comply with USFWS delta smeltdecrease  diversions  through  existing
approach velocities, which should make thenmunscreened  structures.  Although these
protective of other sensitive fish species. Toscreened pump diversions may affect larval
protect sensitive fish species at unscreenednd juvenile fish, there may be a net benefit to
diversions, NMFS and USFWS have imposedbther life stages of resident and migratory fish
restrictions that specify when landowners maythat are not protected from entrainment by the

divert water from sloughs. unscreened diversions currently servicing
these managed wetlands. This action may ben-

Portable Pumps Program efit green sturgeon.

Operation of portable drainage pumps would N _

not likely affect green sturgeon. Drainage Critical Habitat

water from managed wetlands is typically

more saline than channel water, which couldThere is no designated critical habitat for green
result in a temporary localized salinity increaseSturgeon in the project area.

at the discharge site. However, Suisun Marsh

channels are constantly circulating through the EXisting Environmental and Cumulative

ebb and flood tides and the volume of water in Effects

the channels would soon dilute the more saline

discharge water. Further, green sturgeon arfurrent and ongoing anthropogenic negative
tolerant of a wide range of salinities. effects to green Sturgeon and their habitat in

the Suisun Marsh include the following.

Since operation of these pumps would not _ _ _
change the volume of water discharged, no ¢ Entrainment of juvenile green stur-

major changes in species distribution or abun- geon into the managed wetlands at
dance would be expected as a result of operat- unscreened diversion culverts during
ing portable discharge pumps. This effect is water diversions.

expected to be relatively minor. ' . _
» Habitat degradation resulting from

The portable pumps with fish screens would be decreases in flows due to water diver-
used for diversion primarily during the late sions.
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» Poor water quality, due to the presence
of toxics and pesticides in the water
supply. Temporary, intermittent water
guality problems can arise form the
draining of acidic or anoxic water from
the managed wetlands into the marsh
sloughs.

Conclusions and Determination

Possibly the most significant adverse effect on
green sturgeon in the marsh is entrainment into
managed wetlands during water diversion.

Currently, SRCD must comply with require-
ments specified in RGP R20066E98 that
decrease the potential for fish entrainment.
Amendment Three would further decrease the
likelihood of mortality due to entrainment by
requiring the installation of additional fish
screens on water diversion culverts and porta-
ble diversion pumps. Further, it includes the
Water Manager Program, which would also
benefit green sturgeon, by ensuring that prop-
erties without screened diversions comply with
mandatory diversion restrictions required by
USACE, USFWS, and NMFS.

These findings indicate that Amendment Three
would not adversely affect green sturgeon and
may actually provide some benefits to this spe-
cies.

Chapter 9: Fish
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Pacific Lamprey, Lampetra tridentata

Status

General Ecology

Pacific lamprey (ampetra tridentatpais des- The following is quoted from Wang (1986).

ignated by USFWS as a federal species of spe-
cial concern.

Distribution
The following is quoted from Wang (1986).

The Pacific lamprey, a parasitic anadro-
mous species, has been found from Point
Canoas, Baja California, to the Bering Sea
and Japan (Fry 1973; Hart 1973; Miller
and Lea 1972). Along the California coast,
they are more abundant from Monterey
northward (Moyle 1976). In the study area,
Pacific lamprey were reported in the Sacra-
mento-San Joaquin river system by Rutter
(1908). In recent years, this species has
been taken by trawl in San Francisco Bay
(Aplin 1967), San Pablo Bay (Ganssle
1966), and Carquinez Strait (Messersmith
1966). In this study, Pacific lamprey were
observed in Cache Slough, Lindsey
Slough, Suisun Bay, American River (up to
Nimbus Dam), the Sacramento River (up
to Red Bluff Dam), Napa River, Sonoma
Creek, and Walnut Creek.

Habitat

Pacific lamprey spawn in freshwater environ-
ments where there are riffles, usually over
gravel and rocks, and occasionally over sand
(Wang 1986). Ammaocoetes live in fresh water
or estuarine environments with sandy or soft
mud substrates. After five to six years, physio-
logical changes occur and the adult lamprey
migrates to the ocean. After one or two years,
the lamprey returns to fresh water to spawn.
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The life history of this species in the Brit-
ish Columbia area has been reported by
Pletcher (1963). The following information
is a personal observation at a nesting site in
Walnut Creek, unless otherwise noted.
Spawning takes place in riffle areas where
the current is swift. Both sexes construct
the nest in gravel and occasionally use
sandy substrates. The depth of water at the
nest sites is usually less than one in ... Dur-
ing mating, the female attaches to a rock
on the upstream side of the nest and the
male attaches to the head of the female
(Scott and Crossman 1973), or both attach
to the rocks and lie close to each other, but
are not necessarily parallel to the current
flow. Both of them “vibrate” rapidly for a
few seconds when the milt and eggs are
released (Scott and Crossinan 1973). Eggs
are slightly adhesive and cannot sustain the
rapid current. As a result, most eggs are
washed into the crevices of the rocks on
the downstream side of the nest. Hatching
occurs in about 19 days at 15 0C (Hart
1973). Males may mate with more than
one female in different nests (Pletcher
1963). In the American River, many lam-
prey nests were found in close proximity.
During disturbances, the lampreys move
between adjacent nests. Adults die after
spawning (Scott and Crossman 1973;
Moyle 1976; this study). The eggs of Cali-
fornia roach and Sacramento sucker were
occasionally observed in lamprey nests.

The caudal region of the newly hatched
ammocoete is initially bent ventrally, but
straightens within a short time. The ammo-
coetes remain in the crevices of the rocks,



Chapter 9: Fish

and then swim up into the current. Ammo- Occurrence in the Project Area
coetes are carried to suitable areas of soft
mud and sand (Moyle 1976). They are alsoPacific lampreys have been captured some-
found in areas of coarse sand. They burrowwhat infrequently by the UC Davis Suisun
tail first into substrates or sometimes lie on Marsh Sampling Program (Matern and others
top of the substrates and move from one 1997). These fish have only been captured dur-
place to another. Ammocoetes are filter  ing nine of the 19 years of the study, in 1981,
feeders, subsisting on algae and organic 1982, 1986, 1987, 1992, and 1995 through
matter (Moyle 1976). The ammocoete 1997. During five of those years, only one
stage may last five to six years (Scott and lamprey was caught, while in 1981, 1982, and
Crossman 1973; Hart 1973) orthreeto 1992 between two and six were captured. In
seven years (Moyle 1976). They are found 1995, 19 Pacific lamprey were captured.
in freshwater streams and estuaries as freeSuisun Marsh is not identified as a spawning
swimmers. They were more often observedground for this fish (Wang 1986; Matern and
during winter and spring high flow sea- others 1997).
sons.

Project Impacts
McPhail and Lindsey (1970) described the
physical changes of transformation of The following Amendment Three actions will
ammocoetes into predatory adults, which have no effect on Pacific lamprey because they
occur when they are about 14 to 16 cm in will be conducted exclusively in the managed
length. The lip or oral hood becomes an  wetlands or use structures that are equipped
oral sucking disc, flanked by a series of  with fish screens.
leaf-like laminae on the margin of the disc.

Horny plates (or teeth) appear in the * Managed Wetland Improvement Fund.
mouth, the eyes enlarge, and the snout
elongates. When the transformation is * Drought Response Fund.

completed, downstream migration begins,
usually in spring (Hart 1973), and the lam-

Roaring River Distribution System

preys become parasitic when they arrive in turnout repairs.

the ocean. The parasitic life lasts about one

to two years before they return to fresh * Updating management plans.

water (Scott and Crossman 1973; Moyle

1976). Actions that could potentially affect Pacific

lamprey are described below, including several
The Pacific lamprey during its parasitic life actions which will not affect the fish, but for
stage causes damage to marine fish, which explanation is helpful.
including striped bass and salmon (Kimsey
and Fisk 1964), but the mortality is low. Making Salinity Standards Consistent with
Fry (1973) commented that West Coast  the 1995 Water Quality Control Plan

fish and lampreys have lived with (and on) The potential effects to special status species

each other for many generations and are ere addressed in the Environmental Report

self-adjusted to the relationship. (Appendix 1) of the Water Quality Control
Plan for the San Francisco Bay/Sacramento-
San Joaquin Delta Estuary (SWRCB 1995).
SWRCB concluded that the standards should
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preserve a salinity gradient within the unman-affect this species or its habitat. These fish
aged tidal marshes of the estuary, including thevould not be migrating through the marsh dur-
Suisun Marsh. The proposed increases imng September, thus September SMSCG oper-
freshwater outflow are within the historical ations would not impede their movement.
salinity ranges and are not expected to

adversely affect Pacific lamprey. Morrow Island Distribution Fish Screens

This action may benefit Pacific lamprey and

The proposed Amendment Three channebther fish. Placing a fish screen on the intake
Salinity standards should not affect the naturato the Morrow Island Distribution System will

(east-west and north-south) salinity gradient inecreased the number of fish diverted into the
the marsh. The salinity standards are uppegystem and entrained by the intakes, thus
limits, as are those required by SWRCB permigecreasing the amount of mortality that occurs
conditions in Order WR 98-9. These standardgs a result of entrainment. While no screening
do not establish lower salinity limits. Except in technique is one-hundred percent effective, the

very wet years, the natural salinity gradientpresence of screens will reduce entrainment
would be higher in the western marsh assypstantially.

expected under the natural gradient. In addi-

tion, the original SMPA and water right permit | ower Joice Island Unit Fish Screen
standards do not interfere with the natural gra=
dient because they provide for defined “defi-
ciency periods” with appropriate relaxation of
standards. These standards allow for increas
salinity in the western marsh during drier yearsy,
as would occur under a natural salinity gradi-
ent. They should have no adverse affect o
Pacific lamprey.

his action may benefit Pacific lamprey and
other fish. Placing a fish screen on the Lower
Joice Island Unit will decrease the number of
h diverted into the system and entrained by
e intakes, thus decreasing the amount of
mortality that occurs as a result of entrainment.
NWhile no screening technique is one-hundred
percent effective, the presence of the screens

- L ilr ntrainment tantially.
Converting S-35 and S-97 to Monitoring will reduce entrainment substantially

Stations Water Manager Program

By converting S-35 and S-97 to mONItoring s 4 tion may benefit Pacific lamprey and

stations, channel water salinity in the western, .. . &< The USEWS 1994 biological opin-

marsh would, at times, be higher than orderion indicates that water diversions can have an

WR 98-9 standards. This would not adverselyadverse effect on certain fish, by entraining

affect the ammocoetes, which can tOIerateadult or larval fish or by decreasing outflows

fresh and brackish ppndltlons, nor W.OUId Itincrementally. The water manager is responsi-
affect the adult Pacific lampreys, which are

. . ble for monitoring the flood and drain periods
tolerant of a wide range of salinities. to ensure that the properties without screened
i o diversions comply with mandatory diversion
Establishing Crlt_erlafor September restrictions required by USACE, USFWS, and
SMSCG Operations NMFS. This monitoring will help prevent
September SMSCG operations would notynnecessary diversions from the sloughs and
adversely affect Pacific lamprey. Pacific Iam-bays_ The water manager would monitor the
prey have a wide salinity tolerance range, angperation of fish screen facilities on private
the ammocoetes are tolerant of fresh angroperty and perform routine maintenance to

brackish conditions. Thus changes in salinityensyre that screen operation is in compliance
due to SMSCG operations are not likely to
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with design criteria for the facility. By decreas- prey. Drainage water from managed wetlands
ing unnecessary water diversions and the poss typically more saline than channel water,
sibility of entrainment, this action may benefit which could result in a temporary localized

this species. salinity increase at the discharge site. How-
ever, Suisun Marsh channels are constantly
Joint-use Facilities Program circulating through the ebb and flood tides and

Circulation and drainage ditch maintenancethe volume of water in the channels would
would occur inside the managed wetlands, s§00N dilute the more saline discharge water.
there would be no effects to Pacific lamprey.

Since operation of these pumps would not
Increased turbidity due to installment of exte-change the volume of water discharged, no
rior drainage gates could affect Pacific lam-major changes in species distribution or abun-
prey. However, to avoid negative effects, newdance would be expected as a result of operat-
exterior drainage gates would be installednd portable discharge pumps. This effect is
within one low tide, without excavation or in- expected to be relatively minor.
water work. If these requirements are fol-

lowed, this work will not adversely affect these The portable pumps with fish screens would be
fish. used for diversion primarily during the late

summer and fall for initial filling and during

New exterior drainage gates may incremenWwinter and spring for wetland habitat manage-
tally increase the amount of drainage watefment. Pump operation would not increase the
entering the tidal sloughs. Changes in salinityvolume of water diverted and may actually
concentration might occur if several land arearotect aquatic resources. This may benefit
drain into a small slough simultaneously. SuchPacific lamprey and other fish as it would
effects should be minimal, because the resultdecrease losses due to entrainment. The pumps

ing salinity would likely be within the salinity Would be located throughout the managed wet-
tolerance range for Pacific |amprey' |andS, where such 0perat|0n would be most

effective.

Installation of new exterior drainage gates

would occur under the RGP and biological Since fish screens are not one-hundred percent
opinions, and would have no adverse affect oreffective, some larval and juvenile fish could
Pacific lamprey. USACE RGP R20066E98 be diverted onto the interior ponded areas of
required SRCD to develop and implement athe managed wetlands. However, the use of the
diversion screening program. So far, SRCDPOrtable pumps with fish screens would
has installed 13 screens under this progranflecrease diversions  through  existing
Screens are designed to comply with USFwginscreened  structures.  Although  these
delta smelt approach velocities, which shoulgscreened pump diversions may affect larval
protect other sensitive fish species. To protec@nd juvenile fish, there may be a net benefit to
sensitive fish species at unscreened diversion8ther life stages of resident and migratory fish
NMFS and USFWS have imposed restrictiongdhat are not protected from entrainment by the

that specify when landowners may divertunscreened diversions currently servicing
water from sloughs. these managed wetlands.

Portable Pumps Program This action may benefit Pacific lamprey.

Operation of portable drainage pumps could
have a minor, temporary effect on Pacific lam-
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Critical Habitat These findings indicate that Amendment Three
would not adversely affect Pacific lamprey in
There is no designated critical habitat forSuisun Marsh, and may actually benefit this
Pacific lamprey in the project area. species.

Existing Environment and Cumulative
Effects

Current and ongoing anthropogenic negative
effects to Pacific lamprey and their habitat in
the Suisun Marsh include the following.

» Entrainment of Pacific lamprey into the
managed wetlands at unscreened diver-
sion culverts during water diversions.

» Habitat degradation resulting from
decreases in flows due to water diver-
sions.

» Poor water quality, due to the presence
of toxics and pesticides in the water
supply. Temporary, intermittent water
quality problems can arise from the
draining of acidic or anoxic water form
the managed wetlands into the marsh
sloughs.

Conclusion and Determination

Probably the most significant adverse effect on
Pacific lamprey in the marsh is entrainment
into managed wetlands during water diversion.
Currently, SRCD must comply with require-
ments specified in RGP R20066E98 that
decrease the potential for fish entrainment.
Amendment Three would further decrease the
likelihood of mortality due to fish entrainment
by requiring the installation of additional fish
screens on water diversion culverts and porta-
ble diversion pumps. Further, it includes the
Water Manager Program, which would also
benefit Pacific lamprey, by ensuring that prop-
erties without screened diversions comply with
mandatory diversion restrictions required by
USACE, USFWS, and NMFS.
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Chapter 10
PLANTS
Suisun Marsh aster,Aster lentus
Status year may support populations of Suisun Marsh

aster.
Suisun Marsh asteA6ter lentuyis identified
as a species of concern by the USFWS, and is General Ecology
on List 1B of the California Native Plant Soci-
ety’s Plants Rare, Threatened, or Endangere8uisun Marsh aster is a member of the sun-

in California and Elsewhere. flower family (Asteraceae). This fall-blooming
perennial has many violet-colored ray flowers.
Distribution Very little is known about the ecology, demog-

raphy, and critical life stages of Suisun Marsh
Suisun Marsh aster is endemic to Suisuraster.
Marsh and is known from several locations in
the Sacramento-San Joaquin Delta and th&his species was formerly known as Aster
marshes associated with the Napa River nortlkehilensis var. lentus as described in Munz and
of San Pablo Bay. Populations have been docuKeck (1968). Nomenclature according to the
mented in Sacramento, San Joaquin, Solandepson taxonomy (Hickman and others 1993)
Contra Costa, and Napa counties (CNPS 1994s Aster lentus, and the species is known to
NDDB 1998). grade into A. chilensis (Hickman and others
1993), which is more common throughout
Habitat Suisun Marsh. A second fall-blooming aster,
Aster subulatus var. ligulatus is also common
Suisun marsh aster is known to brackish andn Suisun Marsh, and could be mistaken for the
freshwater marshes. It occurs along brackislsensitive perennial aster.
sloughs and riverbanks affected by tidal fluctu-
ations. Associated plant species include other Occurrence in the Project Area
species that occur in wetlands including bul-
rushes, cattails, and rushes. The plant is mogstield surveys have located Aster lentus
commonly found at or near the water's edge onthroughout most regions of Suisun Marsh.
the water side of delta and marsh leveesDetailed surveys for this aster were conducted
Suisun Marsh aster has also been observed an October 1991, October 1992, and October
the landward side of channel levees along irri-1993 during the peak bloom period of this spe-
gation and drainage ditches in the delta, andies. Department of Water Resources and
along water distribution ditches of managedDepartment of Fish and Game survey teams
wetlands in Suisun Marsh. Internal marshinspected all channel banks in the Western
channels such as distribution or drainageSalinity Control Project areas from shallow
ditches which are in areas with high waterdraft boats, and transects were walked through
tables, or in areas that retain water through thédal marsh areas which were not visible from
the channel. In addition, a marsh-wide survey
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for the species was conducted in 1992 for the Project Impacts

Suisun Marsh biological assessment for

SWRCB. These surveys were conducted bylrhe following Amendment Three actions are

Department of Water Resources and Departrot expected to affect Suisun Marsh aster.

ment of Fish and Game survey from shallow

draft boats. » Morrow Island and Lower Joice Island
fish screens.

The purple blossoms of this fall blooming

member of the sunflower family are acommon « Updating management plans.

October sight along western Suisun marsh

channels where population densities are great- ¢ Converting S-35 and S-97 to monitor-

est. Aster chilensis var. lentus was been ing stations.

observed on the water side of the levees of

Cordelia Slough, Ibis Cut, Frank Horan « Water Manager Program.

Slough, Chadbourne Slough, Suisun Slough,

and Goodyear Slough in western Suisun <« Making water quality standards consis-

Marsh. It is also known to Montezuma Slough, tent with the 1995 Water Quality Con-

Nurse Slough, Denverton Slough, Luco trol Plan.

Slough, Cutoff Slough, Peytonia Slough, and

Hill Slough. Suisun aster may be found along + Establishing criteria for September

small tidal creeks within the undiked tidal SMSCG operations.

marshes associated with Cutoff Slough, Peyto-

nia Slough, Hill Slough, and Roe Island. Some ¢ Roaring River Distribution System

of these populations which were located prior turnout repairs.
to taxonomic revision of the species may no
longer be identified as Aster lentus. Managed Wetlands Improvement Fund

The Managed Wetlands Improvement Fund
Aster lentus has been documented along thgay affect the Suisun Marsh aster. Construc-
inside channel banks of the Morrow Islandtion of internal drainage ditches within man-
Distribution System (Witzman, DWR Internal aged seasonal wetlands could create marginal
Memo, 1996), in the Peytonia Slough Ecologi-hapitat for this species, and this habitat would
cal Reserve and along Cordelia Slough neape subjected to ongoing maintenance activities

the S-97 salinity monitoring station (Grewell, which could potentially have a negative effect
1996 and 1997 field observations), and alongn populations which may establish.

other distribution ditch banks in some man-
aged seasonal wetlands of Suisun Marsh. Aprought Response Fund

comprehensive floristic surveys of privatewet-.l.he Drought Response Fund will increase

lands and marsh chann_elg have _not bgen CORctivities within the managed wetlands, such
ducted for Aster lentus, it is possible this spe- s ditching and pumping. The presence of

cieg s algo pres.en"[ along distribution an Suisun Marsh aster has not been documented
drainage ditches within managed seasonal Wellinin the managed wetlands, so this action

lands of Suisun, and along the outboard Side%in probably not have negative effects on the
of levees. species
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Joint-use Facilities Program levee banks of tidal sloughs and managed wet-

The Joint-use Facilities Program may affectlands distribution ditches, adding riprap to out-
the Suisun Marsh aster. Replacement or instaoard levees, oil spills, accelerated erosion
lation of tide gates in outboard levees has th&aused by jet skis and excessive motor boat
potential to directly remove populations of Wake, and agricultural grazing along tidal
Suisun Marsh aster. Floristic surveys should bé&lough banks (NDDB 1998, CNPS 1998).
conducted during October to determine the

presence of this perennial species. If found, Conclusion and Determination

facilities should be located at alternative sites _ o . .
to avoid adverse effects. Cost-share and Joint Facilities actions which

involve placement of tide gate structures in
Portable Pumps Program outboard levees have the pOtentiaI to direCtIy

The use of portable pumps is not expected t@ﬁeCt Swsyn Marsh .aster p(.)'p'ulatlons. With
careful project planning, facilities could be

affect Suisun Marsh aster, however, the .
replacement or installation of tide gates in Out_located to avoid these efiects.
board levees has the potential to directly

remove populations. To avoid negative effects,

floristic surveys could be conducted during

October to determine the presence of this

perennial species, and facilities could be

located at alternative sites to avoid adverse

effects.

Critical Habitat

There is no designated critical habitat for
Suisun Marsh aster in the project area.

Existing Environment and Cumulative
Effects

Extensive levee work and fish screen installa-
tion in Suisun Marsh have likely removed
water side populations of this rare plant, as
surveys for the presence of the species must be
conducted between September and October to
document presence before projects proceed. It
is impossible to positively identify this peren-
nial plant outside of the fall bloom period. Fall
surveys for the presence of this plant at pro-
posed project sites are not routinely conducted
in Suisun Marsh.

Additional potential threats to Suisun Marsh

aster populations include dredging close to
shorelines, deposition of dredge spoils on
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Alkali Milk-vetch, Astragalus teneiGray var. tener

Status General Ecology

Alkali milk-vetch (Astragalus tenevar.tene)  Alkali milk-vetch is restricted to seasonally
is an annual plant of the pea family (Fabaceaeflooded habitat with seasonally saturated soils.
which is identified as a species of concern byThe species is found in both moist grasslands
the USFWS, and is on List IB of the California and at the upper margins of large, shallow,
Native Plant Society. The species recentlyalkaline playas which form after winter rains
underwent taxonomic review (Liston 1990). in settings where claypan substratum impedes
drainage. It is also described from alkali scald
Distribution areas in annual grasslands, and from low alkali
flats within seasonally flooded lands where
Alkali milk-vetch was once distributed water evaporates in spring as winter precipita-
throughout the east bay region into Yolotion ends and temperatures increase. This
County, and to the Central Coast and Sarannual pea blooms from March through June.
Joaquin Valley of California, but has beenThe species resembles a rose-flowered clover,
extirpated throughout most of its historical but may be distinguished by pinnate rather
range. The only known remaining populationsthan palmate leaflet divisions. Species associ-
are in Yolo and Solano Counties (NDDB ates reported with alkali milk-vetch include
1998). The only protected populations are asaltgrass Distichlis spicatg, alkali heath
the Jepson Prairie Preserve (Solano Farmland&rankenia salind, owl's clover Qrthocarpus
and Open Space Foundation) approximatelgp.), popcorn flower Rlagiobothyrssp.), and
four miles northeast of Suisun Marsh, and atwooly marbles Psilocarphussp.). In Suisun
an alkali scald on City of Woodland property Marsh, this rare plant co-occurs with the rare
which is managed as a DFG reserve for rare€Contra Costa goldfieldd_asthenia conjugens
plants. The few remaining additional popula-and San Joaquin saltbusAt(iplex joaquini-
tions occur on private lands within and imme-ana). In Yolo County, the rare milk-vetch co-
diately northeast of the Suisun Resourceoccurs with the endangered palmate bird's

Conservation District in Solano County. beak Cordylanthus palmatysand a rare
native peppergrassLépidium nitidum var.
Habitat howellii). Populations of alkali milk-vetch

have also been described without these rare
This rare annual pea can be locally abundanplant associates. There is little known regard-
and may be found in vernally moist areas, paring the critical life stages and general ecology
ticularly at the margins of vernal pools and of this rare plant.
alkali scalds. It is known to alkaline playa
lakes or inundated, claypan, vernal playa-type Occurrence in the Project Area
pools (Hickman, 1993; NDDB 1998; Jepson
Prairie Docent Program 1998). Agricultural There are large alkali playa lake vernal pool
development and heavy grazing havecomplexes flanking the north east base of the
destroyed much of the historical habitat of thisPotrero Hills between Hill Slough and Union
California endemic (CNPS 1994). Creek and Luco Slough and Denverton Creek
in northeastern Suisun Marsh. The margins of
these pools may support alkali milk-vetch.
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There are other vernal moist grasslands witiManaged Wetlands Improvement Fund

vernal pool soils at the margins of private man-physical drainage improvements and manage-
aged seasonal wetlands around the uppe&fent actions which eliminate poorly drained
reaches of Hill Slough, Luco Slough, Denver-zikali scald areas within these properties pre-
ton Creek, and along the wetland-upland ecoyenting evaporation of seasonally ponded
tone Of eastern SUisun MarSh from DenvertonNater COUId e”minate a|ka|| milk-vetch |f
to Montezuma. There are also alkali scaldyresent. However, a floristic census within the
areas within managed seasonal wetlandgyees of privately owned managed wetlands

throughout Suisun Marsh which support thehas not been conducted for the presence of rare
common plant associates of alkali milk-vetchp|gnts.

and have the potential to support this rare
plant. Searches for alkali milk-vetch have beemyrought Response Fund
limited on private properties, and it is possible

Y . i Physical drainage improvements and manage-
the species is more extant in Suisun Marsh y 9 b 9

ment actions which eliminate poorly drained
Ykali scald areas within these properties pre-
venting evaporation of seasonally ponded
water could eliminate alkali milk-vetch if
gresent.

mented near the terminus of Hill Slough
immediately east of the Potrero Hill Landfill
access road (NDDB 1998). A significant popu-
lation of this rare plant has also been describe
near the SMSCG day use area access road w
of Collinsville Road in the proposed Monte-

zuma Wetlands project area (NDDB 1998).  Funding of updates to the management plans
will not affect alkali milk-vetch. However

implementation of management actions rec-

ommended in the updated plans have the
epotential to affect alkali milk-vetch, if it occurs

in the managed wetlands. Physical drainage

improvements and management actions which

«  Making salinity standards consistent eliminate poorly drained alkali scald areas

with the 1995 Water Quality Control within these properties preventing evaporation
Plan. of seasonally ponded water could eliminate

alkali milk-vetch if present.

el?f)dating Management Plans

Project Impacts

The following Amendment Three actions ar
not expected to affect alkali milk-vetch.

* Converting S-35 and S-97 to monitor-

ing stations. Water Manager Program

Funding the Water Manager Program will not
« Establishing criteria for September affect alkali milk-vetch. However, the activi-

SMSCG operations. ties that the water manager may recommend
have the potential to affect alkali milk-vetch,
« Roaring River Distribution System though to date floristic census within the
turnout repairs. levees of privately owned managed wetlands

has not been conducted for the presence of rare
« Morrow Island and Lower Joice Island plants. Physical drainage improvements and
fish screens. management actions which eliminate poorly
drained alkali scald areas within these proper-
ties preventing evaporation of seasonally pon-
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ded water could eliminate alkali milk-vetch if Conclusion and Determination
present.

The Managed Wetlands Improvement Fund,
Joint-use Facilities Program Water Manager Program, Joint-use Facilities,

Physical drainage improvements and manageand Portable Pumps alternatives have the
ment actions which eliminate poorly drainedpotential to affect alkali milk-vetch through
alkali scald areas within these properties prehabitat alteration though surveys to document
venting evaporation of season-ally pondedhe presence of this species have not been con-
water could eliminate alkali milk-vetch if ducted within the managed wetlands.

present.

Portable Pumps Program

Physical drainage improvements and manage-
ment actions which eliminate poorly drained
alkali scald areas within these properties pre-
venting evaporation of season-ally ponded
water could eliminate alkali milk-vetch if
present.

Critical Habitat

There is no designated critical habitat for alkali
milk-vetch in the project area.

Existing Environment and Cumulative
Effects

Current populations of alkali milk-vetch are
threatened by cattle and sheep grazing. Addi-
tional potential threats include nearby landfill,
future urban development, and conversion of
habitat in the proposed Montezuma Wetlands
Project (NDDB 1998). Construction of a sub-
division has already occurred over alkali milk-
vetch habitat (vernal alkali flats and vernal
pool soils) south of Highway 12 within the
Suisun Resource Conservation District. Con-
struction of the Lawler Ranch buffer ditch
channel north of Hill Slough cut through sec-
tions of chenopod scrub habitat and traversed
vernal pool soils and mima mound topography.
Surveys for alkali milk-vetch were not con-
ducted in association with this project, but
potential habitat for the species was removed.
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Heartscale, Atriplex cordulata

Status cm tall which bear scattered gray scaly leaves

with heart-shaped leaf bases. There is very lit-
Heartscale (Atriplex cordulata) is identified astle known of the general biology, critical life
a species of concern by the USFWS, and is ostages, or ecology of this rare Atriplex.
List IB of the California Native Plant Society.

Occurrence in the Project Area
Distribution

Heartscale has been recently reported from the
Heartscale was historically known to valley Suisun Resource Conservation District. A sin-
and foothill grasslands throughout the Sacragle individual was found on the outboard side
mento and San Joaquin Valleys and the Sanf the Montezuma Slough levee near the
Francisco Estuary. Historical populationsSuisun Marsh Salinity Control Structure dur-
known to Yolo County near Davis and Elmiraing rare plant searches associated with the
of Solano County are now extirpated. The speMontezuma Wetlands Project (Ruygt in
cies was also historically reported from ByronUSACE and Solano County 1994; Fiedler and
Hot Springs and from several sites in theZebell 1995). More extant habitat for this spe-
southern San Joaquin Valley (NDDB 1998).cies occur within managed wetlands and adja-
Protected populations are present at Sacraent uplands, and on levees throughout the
mento National Wildlife Refuge and Gray Suisun Marsh, but marshwide floristic
Lodge Wildlife Management Area in the Sac- searches for this species have not been con-
ramento Valley. Heartscale is also known toducted. The species was not included in previ-
the Creed Road area of Solano Countyous surveys associated with the Western
between Suisun Marsh and Jepson PrairieSalinity Control Project, because at that time
Calhoun Cut near Jepson Prairie, and the Colthe DFG and USFWS did not expect it to occur
linsville area of Solano County. in Suisun Marsh.

Habitat Project Impacts

This rare Atriplex species occurs in saline orThe following Amendment Three actions are
alkali areas within chenopod scrub, and withinnot expected to affect heartscale.

sandy valley and foothill grasslands (Skinner

and Pavlik 1994). It is known to alkali soils » Making salinity standards consistent
within and adjacent to seasonal marsh (Jones with the 1995 Water Quality Control
and Stokes Associates 1995). It has been Plan.

observed within scrub vegetation on a levee in

Suisun Marsh (Ruygt in USACE and Solano « Converting S-35 and S-97 to monitor-

County 1994). ing stations.
General Ecology » Criteria for September SMSCG opera-
tions.

Heartscale is a small, low-growing annual of
the goosefoot family (Chenopodiaceae). The « Portable Pumps Program.
plant produces one to several stems up to 50
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* Morrow Island and Lower Joice Island heartscale may be present within the Suisun

fish screens. Marsh, although floristic census on and within
the levees of privately owned managed wet-
Managed Wetlands Improvement Fund lands has not been conducted. Installation of

The activities funded by this action have thetide gates, or levee maintenance activities
potential to affect heartscale as this rare plangould directly affect heartscale.

has been documented as part of the levee vege-

tation in Suisun Marsh. Additional populations Critical Habitat

of heartscale may be present within the Suisun

Marsh, although floristic census on and withinThere is no designated critical habitat for
the levees of privately owned managed wetheartscale in the project area.

lands has not been conducted. Installation of

tide gates could directly affect heartscale. Existing Environr;}ent and Cumulative
Effects

Drought Response Fund _ .
Drought response funding that would increaseThe current populgtlon of hearts.c.alle s threat-
discing, burning, and herbicide use Couldened by levee malntenance activities near the
affect this annual species. SMSCG. Throughout its range, heartscale is
threatened by conversion of native grassland
and alkali sink to agriculture, high grazing

Updating Management Plans
. pressure, and urban development.
Funding the updates to the management plans

is not expected to affect heartscale. Although,
if management objectives to remove chenopod

scrub communities in favor of more emergent,, Managed Wetlands Improvement Fund,
vegetation such as bulrushes are recomy,er Manager Program, and Joint-use Facili-
mended, the heartscale plant community MaYjes ajternatives have the potential to affect
be affected. Routine discing, burning, and heryqascale through management actions which
bicide use could also affect this annual species,iar hanitat to discourage the growth of salt-
grass, and associated chenopod vegetation.
Water Manager Program Routine maintenance actions on managed wet-
Additional populations of heartscale may bejands such as discing, burning, herbicide use,
present within the Suisun Marsh, althoughand fence construction may also affect valley
fibristic census on and within the levees of pri- heartscale. As heartscale is known to occupy a
vately owned managed wetlands has not beeguisun Marsh levee, levee maintenance activi-
conducted. If the Water Manager recommendsies such as placement of riprap or herbicides
management objectives to remove chenopogould directly affect the species. Floristic sur-
scrub communities in favor of more emergentyeys for this species will be conducted before
vegetation, the heartscale plant communitywork activities begin. If heartscale is found,
may be affected. the project could be relocated to avoid nega-
tive effects.

Conclusion and Determination

Joint-use Facilities Program

The Joint-use Facilities alternative may affect
heartscale as this rare plant has been docu-
mented as part of the levee vegetation in
Suisun Marsh. Additional populations of
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Brittlescale, Atriplex depressa

Status life history characteristics, or details of the
habitat characteristics of brittlescale.

Brittlescale Atriplex depresspis identified as
a species of concern by the USFWS, and is on Occurrence in the Project Area
List IB of the California Native Plant Society.
Brittlescale was previously included in the Floristic surveys for brittlescale have not been
species A triplex parish ii, but underwent conducted throughout Suisun Marsh. There are
recent taxonomic review and is believed to bewo reported populations discovered during
more rare than was previously believed (Tay-environmental survey work associated with the

lor and Wilken 1993). Potrero Hills Landfill expansion and the Mon-
tezuma Wetlands projects. A small colony of
Distribution brittlescale was found just north of the Monte-

zuma Wetlands Project boundary north of
Brittlescale is endemic to the lower Sacra-Bird's Landing (Fiedler and Zebell 1995). This
mento and upper San Joaquin valleys andrea is near the National Steel (S-64) monitor-
greater San Francisco Bay and Delta regions ahg station on Montezuma Slough. The colony
California. Populations are described from theof 300 plants was reported in 1991 from che-
Byron Hot Springs area in Contra Costanopod scrub near Montezuma Slough in a
County, and Solano, Stanislaus, Glenn, Kerndiked seasonal marsh of a private duck hunting
and Tulare counties. Protected populationglub (NDDB 1998). It was found in a shallow
occur at Jepson Prairie Preserve (Solandepression with horned seablitS8uaeda cal-
County), Sacramento National Wildlife Ref- ceoliformig, common spikeweedHgmizonia
uge (Glenn County) and Gray Lodge Wildlife pungen¥ bassia Bassia hyssopifolia nitro-

Management Area in the Butte Basin. phila (Nitrophila occidentalis), perennial pick-
leweed (Salicornia virginica), and an
Habitat additional species of pickleweed (Salicornia

subterminalis) which is found at the high
Brittlescale occurs in chenopod scrub, valleymarsh-upland ecotone (NDDB 1998). The sec-
and foothill grassland, meadows, alkaline pla-ond known population of brittlescale is to the
yas, and vernal pools. It is usually in chenopodeast of the Potrero Hills Landfill access road in
scrub associated with alkali scalds (NDDBalkali playa habitat (NDDB 1998). The plant
1998). This rare plant occurs in relatively bar-associates reported with this species in 1996
ren alkaline areas which are drier than vernalvere perennial pickleweed (Salicornia virgin-
pools (Jepson Prairie Docent Program 1998). ica), rabbit's foot grass (Polypogon monspe-

liensis), and alkali heath (Frankenia salina).

General Ecology
Project Impacts

Brittlescale is a small, low-growing annual
plant of the goosefoot (Chenopodiaceae) famThe following Amendment Three actions are
ily. Brittlescale produces a characteristic matnot expected to affect brittlescale.
of brittle branches up to 20 cm in height with
dense, white-scaly leaves and red seeds. There
is very little known about the general biology,
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* Making salinity standards consistent Water Manager Program

with the 1995 Water Quality Control  Fynding the Water Manager program will not
Plan. affect brittlescale. However, actions that are
recommended by the program that specify
* Converting S-35 and S-37 to monitor- physical drainage improvements and manage-

ing stations. ment actions that eliminate chenopod associ-
ates could affect brittlescale. More extensive
* Establishing criteria for September  jmplementation of late draw-down water
SMSCG operations. schedules as implemented by a water manager

. _ o could result in reduced brittlescale habitat.
* Roaring River Distribution System

turnout repairs. Joint-use Facilities Program

Joint-use Facilities activities have the potential

to affect brittlescale in that physical drainage

improvements and management actions that
eliminate chenopod associates could affect
brittlescale.

* Morrow Island and Lower Joice Island
fish screens.

Managed Wetlands Improvement Fund

Physical drainage improvements which elimi-
nate pickleweed and chenopod associatesortable Pumps Program
could affect brittlescale as it is a member of

. . The Portable Pumps Program may affect brit-
this community. P 9 y

tlescale in that physical drainage improve-
ments that eliminate chenopod associates

Drought Response Funql _ could affect brittlescale, as it is a member of
Drought Response funding that would increasghjs community.

discing, burning, and herbicide use could
affect brittlescale. Critical Habitat

Updating Management Plans There is no designated critical habitat for brit-
Funding the updates to the management plarttescale in the project area.

is not expected to affect brittlescale. However,

recommendations that prescribe any physical Existing Environment and Cumulative
drainage improvements and man-agement Effects

actions that eliminate chenopod associates

could affect brittlescale. If the updated plansCurrent populations of brittlescale are threat-
call for extensive implementation of late draw-ened by cattle grazing pressure, and duck club
down water management schedules, this couldperation activities including fence construc-
result in reduced brittlescale habitat. Routinetion and herbicide application (NDDB 1998).
discing and burning activities could also elimi- Construction of a subdivision has already
nate this annual species is these activitie®ccurred over brittlescale habitat (vernal alkali
occur before seed set, or if they remove thdlats and areas of chenopod scrub) south of
seed banks of the plant. Herbicide applicatiorHighway 12 and north of Hill Slough within
in the drier areas of diked seasonal wetlandshe Suisun Resource Conservation District.
could directly affect brittlescale.
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Conclusion and Determination

Selection of the Managed Wetlands Improve-
ment Fund, Water Manager Program, Joint-use
Facilities, Portable Pumps alternatives and
implementation of Drought Response Funding
actions and Updated Management Plans have
the potential to affect brittlescale through man-
agement actions that alter habitat to discourage
the growth of saltgrass, and associated cheno-
pod vegetation. Routine maintenance actions
on managed wetlands such as discing, burning,
herbicide use, and fence construction may also
affect brittlescale.

Chapter 10: Plants
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Valley SpearscaleAtriplex joaquiniana

Status (Astragalus tenervar. tenel), and heartscale
(Atriplex cordulatg.
Valley spearscaleAtriplex joaquiniang, also
known as San Joaquin spearscale, is identified General Ecology
as a species of concern by the USFWS, and is
on List IB of the California Native Plant Soci- Valley spearscale occurs in alkaline areas
ety. within chenopod scrub communities and grass-
lands. This herbaceous annual of the Goose-
Distribution foot family (Chenopodiaceae), is typically a
meter tall, and bears ovate to triangular, wavy-
Valley spearscale occurs in the San Joaquitoothed, gray, scaly leaves that are greatly
and Southern Sacramento valleys, Suisumeduced in size near the top of the plant. It is
Marsh, and the San Francisco Estuary of Calidistinguished from other annual Atriplex by its
fornia (NDDB 1998; Skinner and Pavlik striate stem and triangular, ribbed, and free-
1994). Populations are known to Alamedafruiting bracts. There is very little known
County, Livermore, Byron Hot Springs, about the biology, critical life stages, or gen-
Kesterson National Wildlife Refuge, Sacra-eral ecology of Valley spearscale.
mento National Wildlife Refuge, San Benito
County, the Clifton Court Forebay area, and Occurrence in the Project Area
Suisun Marsh (NDDB 1998).
Populations of valley spearscale have been
Habitat documented within the Suisun Resource Con-
servation District of Suisun Marsh. Valley
Valley spearscale occurs on alkaline soils inspearscale was recorded in association with the
alkali meadows and grassland, and especiallyare alkali milk-vetch and Contra Costa gold-
in low alkali flats within seasonally flooded fields in seasonally flooded alkali flats imme-
lands where water evaporates in spring as windiately east of Hill Slough in the vernal pool
ter precipitation ends and temperaturesand drainage habitat adjacent to the north flank
increase. The plant has been found in meadsf the Potrero Hills (Jones & Stokes 1995;
ows, seeps, valley and foothill grasslands, andNDDB 1998). Valley spearscale was also doc-
in seasonal wetlands. It is known to alkali sinkumented at Montezuma Wetlands Project site
scrub communities including salt gradsig- between Montezuma and Collinsville (USACE
tichlis spicatg, alkali heath Frankenia 1994; NDDB 1998). A small population of
saling), and fat hen Atriplex triangularug. It 100 plants were found in a saline flat within a
has been found in alkali playas adjacent tadiked pasture near Montezuma in association
tidal salt marsh and within diked seasonal wetwith alkali weed Cressa truxillensis alkali
lands. It has been found with fat hen and saltheath Frankenia saling, and Mediterranean
grass along drainage banks and in open saliarley {Hordeum marinuin (NDDB 1998).
flats in the Slaughterhouse Point area of thédepartment of Fish and Game surveys associ-
Napa Marsh (NDDB 1998). At some sites it ated with the Western Suisun Marsh Salinity
co-occurs with the rare Contra Costa gold-Control Project documented valley spearscale
fields (Lasthenia conjugensalkali milk-vetch in a seasonal alkali flat on private property in
the northwestern Suisun Marsh in the vicinity
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of the proposed Boynton-Cordelia Ditch align-recommendations within the plan for any
ment (Allen 1991). Although comprehensive physical drainage improvements and manage-
floristic surveys have not been conducted, valient actions that are recommended which
ley spearscale may be extant in other dikecliminate poorly drained alkali scald areas

seasonal wetlands of Suisun. within privately owned managed wetlands
could eliminate valley spearscale, although
Project Impacts complete floristic census within the levees of

these properties has not been conducted for the
The following Amendment Three actions arepresence of rare plants. Routine discing and
not expected to affect valley spearscale. burning activities could also eliminate this
annual species if these activities occur before
* Making salinity standards consistent  seed set, or if they remove the seed bank of the
with the 1995 Water Quality Control  plant.
Plan.
Water Manager Program

* Converting S-35 and S-97 to monitor-  Fynding the Water Manager program will not
Ing stations. affect valley spearscale, although management
actions that eliminate poorly drained alkali
* Establishing criteria for September  scald areas within these properties valley
control gate operations. spearscale could be affected as the species
occupies this habitat.
* Morrow Island and Lower Joice Island
fish screens. Joint-use Facilities Program

Joint-use Facilities alternatives have the poten-
tial to affect valley spearscale though to date
complete floristic census within the levees of
these properties has not been conducted for the
Managed Wetlands Improvement Fund presence of rare plants. Physical drainage
The physical drainage improvements that ar¢mprovements and management actions which
implemented which eliminate poorly drained g|iminate poorly drained alkali scald areas
alkali scald areas with these properties preyith these properties could eliminate valley
venting evaporation of season-ally pondedspearscale, as the species occupies this habitat.
water could eliminate valley spearscale, as the

SpeC|eS 0CCUp|eS th|S hab|tat Portable Pumps Program

The Portable Pumps alternatives have the
Drought Response Fund potential to affect valley spearscale though to
Drought Response funding that would increasgjate complete floristic census within the levees
routine discing and burning activities could of these properties has not been conducted for
also eliminate this annual species if thesghe presence of rare plants. Physical drainage
activities occur before seed set, or if theyimprovements which eliminate poorly drained
remove the seed bank. alkali scald areas could eliminate valley spear-
scale, as the species occupies this habitat.

* Roaring River Distribution System
turnout repairs.

Updating Management Plans

Funding the updates to the management plans
is not expected to affect brittlescale. However,
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Critical Habitat

There is no designated critical habitat for val-
ley spearscale in the project area.

Existing Environment and Cumulative
Effects

Current populations of valley spearscale are
threatened by intensive cattle grazing pressure,
a nearby landfill, future development, and con-
version of habitat in the proposed Montezuma
Wetlands Project (NDDB 1998). Discing and
burning activities in existing diked seasonal
wetlands and diked farmed wetlands have the
potential to affect this species. Construction of
a subdivision and “buffer” channel has already
occurred over valley spearscale habitat (vernal
alkali flats) south of Highway 12 and north of
Hill Slough within the Suisun Resource Con-
servation District.

Conclusion and Determination

Selection of the Managed Wetlands Improve-
ment Fund, Water Manager Program, Joint-use
Facilities, and Portable Pumps alternatives and
increased management through Drought
Response Funding and implementation of
updated management plans may affect valley
spearscale through management actions which
alter its chenopod scrub habitat. Routine main-
tenance actions on managed wetlands such as
discing, burning, herbicide use, and fence con-
struction may also affect valley spearscale.
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Suisun Thistle, Cirsium hydrophilumvar. hydrophilum

Status zone (Grewell, field notes 1991 through 1998;
DWR 1994). The slight natural levees of tidal
Suisun thistle Cirsium hydrophilum var. creeks and mosquito ditches are slightly better
hydrophilun) is listed an endangered under thedrained than adjacent marsh plains. Physical
federal ESA, and is a State species of concernonditions within the occupied habitat of
in California. This species was formerly Suisun thistle are influenced by precipitation,
described as Carduus hydrophilus Greenéocal watershed inflows, and manipulation of
(Greene 1892), and Cnicus breweri Gray varmajor tidal channel hydrodynamics and salin-
vaseyi (Gray 1988). Jepson was the first taty through operation of the SMSCG.
apply the taxonomic designation Cirsium
hydrophilum to the species. This plant was atPlant associates of Suisun thistle include salt
one time thought to be extinct due to hybrid-grass Distichlis spicatd, perennial pepper-
ization with the introduced bull thistleX( vul-  grass Lepidium latifoliun), marsh cinquefoll
gare) (CNPS 1994), and the fact that it had not(Potentilla anserina var. pacifica), swamp
been collected in over 15 years. Distinct popu-senecio $enecio hydrophilys threesquare
lations of Suisun thistle were rediscovered inbulrush Scirpus americanys water hemlock
Suisun Marsh in 1991 and 1992. The species ifCicuta bolander, and western goldenrod
taxonomically described in Hickman 1993.  (Euthamia occidental}s Seedlings of Suisun
thistle may need gaps in vegetation cover to
Distribution establish. Dense cover of salt grass, marsh
cinquefoil, and threesquare bulrush in wet
The thistle is endemic to Suisun Marsh. His-water years appears to close gaps, and pre-
torical regional floras and herbarium recordsclude germination of this species. The contin-
suggest that it never occurred outside ofued spread of perennial peppergrass is
Suisun Marsh. There is very little information resulting in competition with this rare herb.
on the historical distribution of this species
within Suisun Marsh, but Greene reported it to General Ecology
be very common in the brackish marshes of
Suisun Bay “within reach of tide water” in the Suisun thistle is a biennial member of the sun-
late 19th century before dikes were prevalenflower family (Asteraceae). This tall thistle
(Greene 1892). reaches heights of up to 2.1 meters, and has
lobed spiny leaves that are greatly reduced in
Habitat size near the top of the plant. The flower heads
have pale rose-purple corollas and bear dis-
Suisun thistle is a biennial to perennial herbtinctive sticky, glandular phyllary midribs. The
which grows from a basal vegetative rosettespecies begins active spring growth from basal
reproduces by seed, and then dies. This rarmsettes. This active growth period varies with
thistle is found along regularly flooded estua-water year type. In the dry springs of 1992,
rine intertidal banks (Fiedler and Zebell 1995).1993, 1994 the plants displayed vegetative
The thistle is found along the banks of small,growth in April, and flowering commenced in
first-order tidal creeks of undiked marshes,May with peak bloom observed in early June.
and along the banks of mosquito ditches
located within the lower high marsh intertidal
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Suisun thistle is limited to the banks of smallin any of these surveys. Department of Fish
first order tidal channels in the upper eleva-and Game biologists have ground-truthed
tional zones of undiked natural tidal marshaerial photographs for on-site vegetation com-
habitat. It is also found along mosquito recir-position throughout Suisun Marsh every three
culation ditches in high marsh zones. Potentialears since 1981. Suisun thistle has not been
threats to the species include conversion obbserved by DFG in diked wetlands while con-
undiked natural tidal marsh to diked seasonatucting these vegetation field studies.
wetlands, water development projects such as

tide gate structures which alter the natural tidaSuisun thistle was listed as part of a “thistle”
hydrologic regime, urban encroachment ornvegetation group includin@irsium hydrophi-
sensitive marsh habitat, vehicular and mechanum, Silybum marianum(milk thistle), and
ical equipment operations associated withXanthium canadensécocklebur) which was
mosquito abatement activities, and cattle grazinventoried in the subset of private lands dur-

ing in tidal marsh areas. ing marshwide vegetation surveys by the Saoll
Conservation Service (SCS) in the 1970s
Occurrence in the Project Area (Miller and others 1975). Specific locations of

Suisun thistle observed within these managed
Department of Water Resources rare plant sumwetlands were not reported, as the focus of the
veys in Suisun Marsh have documented theeport was on waterfowl food plants. It is pos-
presence of two populations of Suisun thistlesible that introduced annual thistles were
(DWR 1994). Extensive searches for this plantncorrectly identified as Suisun thistle. Other
have been made in suitable undiked tidal wetmore common introduced, annual thistles such
land habitat throughout the marsh. A veryas bull thistle were not mentioned in this
small population of Suisun thistle occurs alongreport, and cocklebur was incorrectly reported
a first order tidal creek at Peytonia Sloughas a thistle. Diking of some Suisun tidal
Ecological Reserve (DWR 1994). Suisun this-marshes continued into the 1970s. It is possi-
tle is locally abundant along very small first ble that Suisun thistle was present in managed
order tidal creeks of the Cutoff Slough andwetlands which had been recently diked at the
Potrero Hills tidal marshes at Rush Ranch, andime of the SCS surveys.
has expanded to occupy mosquito ditches near
the upland ecotone which are similar in size toThere have been no voucher specimens depos-
first order tidal creeks (DWR 1994). ited in herbaria of Suisun thistle collected in

Suisun managed wetlands. It has been
There is very little relict undiked tidal marsh assumed that Suisun thistle does not occur in
habitat remaining in the western Suisundiked managed wetlands of Suisun Marsh
Marsh. Most of the historical tidal marshes(USFWS 1995a). Comprehensive floristic sur-
have been converted to managed seasonal weteys of diked managed wetlands throughout
lands. Department of Water Resources anduisun Marsh would be necessary to confirm
Department of Fish and Game floristic surveysthe presence of this species in managed wet-
in diked wetlands have been limited to six pri- lands as reported by SCS. It is possible that
vate hunting clubs which participated in a hab-Suisun thistle could occupy distribution ditch
itat monitoring program, DFG diked lands banks within managed seasonal wetlands
within Suisun, and private properties on pro-where there is a perennially high water table as
posed project alignments in the Suisun Marshs found in areas with Joice Muck soils. Seed
Western Salinity Control Project. Suisun this-production and dispersal may limit the realized
tle has not been detected within diked wetlandsiiche of this rare plant as remaining popula-
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tions in Suisun are small and highly frag- surface favor the spread of invasive species
mented (Baye, personal communication, seand competitive clonal species that have been
“Notes”). observed to displace Suisun thistle. Mainte-
nance of species diversity and persistence of
Project Impacts rare species such as Suisun thistle may be tied
to maintenance of long term variability in
The following Amendment Three actions arehydrologic conditions (Baye, Hickson, Vasey,
not expected to affect Suisun thistle. personal communications, see “Notes”).

» Converting S-35 and S-97 to monitor- Managed Wetlands Improvement Fund

ing stations. It is uncertain whether the Managed Wetlands

_ Improvement Fund action will affect Suisun
* Morrow Island and Lower Joice Island thistle. If Suisun thistle is present along man-

fish screens. aged wetland distribution ditches, some of the

. . o physical actions supported by this fund may

* Roaring River Distribution System result in take of Suisun thistle. On the other
turnout repairs. hand, if Suisun thistle is supported on habitat

. within these managed lands it is possible that

* Updating management plans. increasing the extent of drainage ditches
within the diked lands may create additional

 Drought Response Fund. habitat for the species in areas with a high

. _ _ _ water table. Areas within the managed wet-
It is uncertain whether Suisun thistle would bejands with a dry soil profile throughout much

affected by other Amendment Three actionsyf the year should not be expected to support
because it is uncertain whether Suisun thistle i&yisun thistle. Negative effects to Suisun this-
on managed wetlands. Because of the uncefte py this alternative could be avoided if com-
tainty, the other actions and potential effectsyrehensive floristic surveys are conducted by a
are described below in detail. qualified botanist prior to project implementa-
tion. If distribution ditches are found to sup-
Making Salinity Standards Consistentwith  port Suisun thistle, future distribution ditches
the 1995 Water Quality Control Plan could be designed and managed to enhance
It is uncertain whether channel water salinityhabitat for this rare species.
standards in the 1995 salinity control plan will
affect Suisun thistle. To date, ecological stud-Establishing Criteria for September
ies of this species have not been conducted anr8MSCG Operations
the affect of physical processes on critical life|t js uncertain whether September SMSCG
stages of this rare species are unknown. Fielghperations affect Suisun thistle. Channel water
observations suggest that sustained increasgg|inity has historically been highest in Suisun
in water levels associated with high delta out-\marsh channels during the late summer to
flow as experienced in water years 1996garly fall season. Operation of the SMSCG
through 1998 may be detrimental to Suisungyring September will artificially freshen
thistle due to competitive interactions within channel water salinity during dry years, as this

the tidal marsh plant communities (Suisunjs one intended purpose of gate operations.
Ecological Workgroup Plant Subcommittee gate operations in September may also

1997). Water years with higher than averages|ightly increase water elevations in Monte-
depth and duration of flooding on the marshzyma Slough and tributaries close to the
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SMSCG. Demographic and autecological stud- Critical Habitat

ies which identify critical life stage responses

to physical processes have not been conductethere is no designated critical habitat for
for this species. Artificial manipulation of Suisun thistle in the project area.

water levels in Suisun thistle habitat during

September could potentially affect seed dis- Existing Environment and Cumulative
persal and seed bank ecology of this species. Effects

Water Manager Program The single largest effect on this rare plant has

It is uncertain whether the Water Manager Probeen the loss and fragmentation of historical
gram will affect Suisun thistle, as it is uncer- tidal marsh habitat (Baye, personal communi-
tain whether Suisun thistle occurs in thecation, see “Notes”) (USFWS 1995a). Water
managed wetlands. If comprehensive floristichanagement projects that alter natural hydro-
surveys detect the presence of this specid®9ic regimes may be affecting the species
within managed hunting clubs as reported by(USFWS 1995a).

Miller and others (1975), water manager

actions could potentially influence the growth Invasive species are directly affecting Suisun

and persistence of this Species_ thistle. The two I’emaining pOpulationS of
Suisun thistle are both being displaced by the
Joint-use Facilities Program spread of the invasive perennial peppergrass

éLepidium latifolium), and peppergrass spread

Physical actions proposed in the Joint-us . . .
Facilities Program alternative have the poten-IS enhanced during high outflow and precipita-

tial to affect Suisun thistle if the species js tlon years (USFWS 1995a; Grewell, field

present along managed wetland distributior{mte.S 1992 th.ro.ugh 1998). Rhinocyllus coni-
ditches. Comprehensive floristic surveys ofcUs IS & We¢V|I mtroducec! by t.he US Depart-
managed wetlands could be conducted by ent of Agnculture as_ablol_og|cal _control for
qualified botanist during the bloom time of this mugk th|§tle and ltalian thlstIeRhlnocyIIus
species and effects could be avoided througl‘fomcus IS .k”OVY” to have detrlmentally
project relocations or realignments if the Spe_aﬂ‘ected native thistles across the United States
cies is found. (Louda 1998). Department of Water Resources
biologists have discovered Rhinocyllus coni-
cus adults and larvae on Suisun thistle at Rush

Porta'ble P“”Tps Program . Ranch which may limit this population
Physical actions proposed in the Portablethrough seed predation.

Pumps Program have the potential to affect
Suisun thistle if the species is present along
managed wetland distribution ditches. Com-

prehensive floristic surveys of managed Wet-rpg asqumption that Suisun thistle is limited to
lands could be conducted by a qualified,g|ict yngiked tidal marsh has been questioned,
as Soil Conservation Service reported the pres-

Conclusion and Determination

botanist during the bloom time of this species

and effects could be avoided through projeck e of this species in diked managed hunting
relocations or realignments if the species is;,ps of Suisun Marsh in 1975. If Suisun this-

found. tle is present in diked managed wetlands,
physical actions aimed at improving wetlands
management within the diked marshes may
directly affect this rare thistle. Actions such as
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implementation of the water quality standards
in the 1995 Water Quality Control Plan and
September operation of the SMSCG also have
the potential to affect this species, although the
extent of these effects are unknown.

Larvae of the Phyiodes mylitta butterfly
appear to damage vegetative portions of
Suisun thistle (Grewell, field observations and
larvae collection 1996). It is unknown if this
herbivore is at a level which effects the repro-
ductive success of Suisun thistle. Chronic pol-
lution from oil spills in Suisun Bay, and the
close proximity to both remaining populations
to the Southern Pacific railroad tracks make
these populations vulnerable to catastrophic
loss from hazardous materials spills (USFWS
1995a). Suisun thistle is directly and indirectly
vulnerable to mosquito abatement activities
that involve ditch dredging, clearing of vegeta-
tion from mosquito ditch banks, and herbicide
applications in tidal marshes.

Chapter 10: Plants
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Soft Bird's Beak, Cordylanthus mollisGray subsp.mollis

Status requirements from host plants (Chuang and
Heckard 1971). The species is not host spe-
Soft bird's beak Cordylanthus mollisGray cific, but is most often found with salt grass
subsp.mollis) is listed as Endangered underand pickleweed.
the federal ESA, and as a rare plant under the

California Endangered Species Act. Soft bird's beak is an annual plant which
appears to have a persistent dormant seed
Distribution bank, but the longevity of this cryptic life stage

is unknown. Seed germination period varies
Soft bird's beak was known historically from with winter rainfall patterns, and seedlings
near the Antioch Bridge, but this small founderhave been observed between December and
population was only observed once and did noApril in various years (Grewell, field observa-
persist (Mason 1972, Ruygt 1994). Soft bird'stions and Ruygt, 1994). First flowering is usu-
beak was also known from the Martinez shore-ally observed in April, or more typically May,
line (1881), Mare Island (1885, type locality), and continues with diminishing frequency
Napa Marsh, Petaluma Marsh, and Suisumntil plants’ senescence from late October
Marsh in the San Francisco Estuary. This rarehrough mid-November. Soft bird's beak is an
plant is endemic to the San Francisco Estuarpbligately outcrossing species which is polli-
and its current range is restricted to occurnated by a variety of bees (Ruygt 1994).
rences within Suisun Marsh, Contra CostaFlower abundance and seed production
shoreline tidal marshes of Suisun Bay, Napappears to vary with degree of branching
Marsh, and west to marshes near Point Pinolevhich is influenced by plant density and envi-
(Ruygt 1994). ronmental factors (Ruygt 1994). Seed produc-

tion per plant can be as high as 2600 seeds, but

Habitat this production is reduced by seed predation

(Ruygt 1994). It is assumed that local seed dis-
Soft bird's beak is restricted to a narrow lowerpersal is most common, but there is the poten-
high intertidal zone of fully tidal or muted tidal tial for long distance dispersal of seeds by high
marsh (DWR 1994, Ruygt 1994, Fiedler andtide events. The appearance of small founder
Zebell 1995). It is associated with the upperpopulations of soft bird's beak which are only
peripheral halophyte community including saltobserved for one year at locations such as the
grass (Distichlis spicata), perennial pickleweedAntioch Bridge, at a few locations within Rush
(Salicornia virginica), saltmarsh dodder (Cus-Ranch, and at the confluence of Hudeman
cuta salina var. major), marsh lavender (Limo-Slough and Dutchman Slough in the Napa
nium californicum), and seaside arrowgrasdMarsh are examples of observations of this
(Triglochin maritima) (Ruygt 1994). species which appeared for a short time but did

not persist.

General Ecology

The single largest population of soft bird's
Soft bird's beak is a hemiroot parasite membebeak is associated with the Hill Slough tidal
of the figwort family (Scrophulariaceae) which marsh in Suisun Marsh (Ruygt 1994). This
has photosynthetic capability, but receivespopulation accounts for more than 80% of the
much of its water and part of its nutrient total estuary-wide occurrence of this species,
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and is consistently much larger than any otheSlough Ecological Reserve near the Southern
known population. This large population wasPacific Railroad tracks, and may still be
unknown until discovered by Department of present on private grazing lands west of the
Water Resources biologists (Grewell andPeytonia Slough Ecological Reserve. A former
Gaines, field notes 1992) suggesting at leagbopulation near the Montezuma Slough bridge
the potential for other populations of this spe-is believed to be extirpated due to repeated
cies in areas which have not been extensiveljiuman disturbances in this area.
searched. The narrow habitat requirements of
this species, and the rarity of such habitat Project Impacts
which has been most affected by wetlands fill
and habitat degradation due to its proximity toThe following Amendment Three actions are
upland edge, suggests that the overall status @iot expected to affect soft bird's beak.
this species is truly endangered.

* Managed Wetlands Improvement
Soft bird's beak was at one time presumed Fund.
extinct following visits to known population
sites after five consecutive wet years (Chuang
and Heckard 1973).

Drought Response Fund.

» Morrow Island and Lower Joice Island
There is evidence to suggest that drought years fish screens.
favor locally abundant populations of soft
bird's beak. This may be due to the presence of « Roaring River Distribution System
more regeneration gaps in the plant commu- turnout repairs.
nity. It is also likely that the sustained high
water levels on the marsh surface during wet ¢ Updating management plans.
water years may suppress germination or dis-
perse seed out of appropriate germination <« Water Manager Program.
sites. Several populations, such as the long
term monitored population at Fagan Slough in ¢ Joint-use Facilities Program.
the Napa Marsh have dramatically decreased
in size during the above-normal water years of e« Portable Pumps Program.
1997 and 1998 (Baye, Grewell, Ruygt, field
notes 1990 through 1998; CNPS Napa Marsh < Converting S-35 and S-97 to monitor-
Cordylanthus monitoring results, 1972 through ing stations.
1998).
Making Salinity Standards Consistent with
Occurrence in the Project Area the 1995 Water Quality Control Plan

It is uncertain whether channel water salinity
SOft bird'S beak |S now I|m|ted to three |Oca- Standards in the 1995 Water Qua“ty Contro'
tions within Suisun Marsh. This rare plant is p|an will affect soft bird's beak. Field observa-
found in the high marsh intertidal zone of thetions suggest that sustained increases in water
Potrero Hills tidal marshes. It is found both levels associated with h|gh delta outflow as
north and south of the eastern reaches of Hilbxperienced in the 1996 through 1998 water
Slough, at Rush RanCh, and in the tidal mars@/ears may dramatica"y reduce popu|ation
regions of DFG's Joice Island unit. The spe-gizes of soft bird's beak. The population
cies was known hiStorically in the Peytoniadynamics of this Species are p00r|y under-
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stood, and experimental studies to determine EXxisting Environment and Cumulative

the effect of varying physical processes on the Effects

critical life stages of this rare plant have not

been conducted. Field observations sugge&the reduction and degradation of suitable hab-
that populations of the most common hostitat for soft bird's beak throughout the estuary
plants of soft bird's beak are reduced and disis the single most significant threat to the con-
placed by clonal Scirpus species in above-nortinued existence of this species. Localized
mal water years with higher than averageadverse affects associated with levee building,
depth and duration of flooding on the marshmosquito ditch maintenance and associated
surface. It is unknown whether actions neededlterations of natural hydrology, and regional

to comply with the 1995 Water Quality Con- dampening of long term variability in estuarine

trol Plan will have a negative effect on endan-salinity and hydrodynamics by water manage-
gered bird's beak populations. Maintenance ofment actions all have the potential to affect

species diversity and persistence of rare spesoft bird's beak. Development of upland areas
cies such as soft bird's beak may be tied t@adjacent to tidal marsh can directly affect

maintenance of long term variability in hydro- bird's beak by removing nesting areas for

logic conditions. native bee pollinators (Parsons and Zedler

1996). The invasion of high intertidal marsh
Establishing Criteria for September by perennial peppergradsgpidium latifolium)
SMSCG Operations is a threat to soft bird's beak.

The September SMSCG Operations alternative

has the potential to affect the soft bird's beakPotential effects to estuarine vegetation with
reproductive cycle, although there is uncerimplementation of the X2 standard was limited
tainty with regard to the magnitude of this t0 an evaluation of potential persistence of tall
effect due to the absence of scientific dats€mergent macrophytes (cattails and tules)
which evaluates the influence of physical anddlong the bay shorelines (Collins and Foin
biological processes on the critical life stagesl993). These clonal species are adapted to per-
of this rare plant. The goal of September gateSist, and actually thrive and expand in high
operations is to artificially freshen channeloutflow and long hydroperiod conditions.
water salinity prior to flooding of lands for Unfortunately, an analysis of the effects of X2
wintering waterfowl. September is historically standards did not include an evaluation of the
one of the most saline periods of channel salin€ffects of outflow regimes on the rare plant
ity in Suisun Marsh prior to onset of the fall communities associated with high intertidal
rainfall. The incremental change in salinity zones. Field observations suggest that in wet
and associated increases in water elevation§ater years and extended periods of high out-
during this time period have the potential toflow, tall emergent macrophytes which are
affect seed ripening, seed dispersal, and sed¥flysiologically adapted to high water eleva-
bank dynamics of this species. The details andfons displace high marsh vegetation. Soft

extent of these effects are unknown. bird's beak is one SpeCieS which has been dis-
placed by Scirpus americanus (three-square
Critical Habitat bulrush) in wet water years (Grewell and Hick-

son, field observations 1993 through 1998).

There is no designated critical habitat for softSeptember SMSCG operations may have ben-

bird's beak in the project area. efits for Suisun land managers, but these bene-
fits may come at a cost to high inter-tidal plant
communities which thrive at the more saline
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end of the aqueous salinity gradient. Hydrody-
namic and salinity alterations which deviate

from historical seasonality and variability have

the potential to affect rare halophytic plants

such as soft bird's beak and its essential pick-
leweed and salt grass host plants.

Conclusion and Determination

Implementation of the 1995 Water Quality

Control Plan standards, and September
SMSCG operations are both alternatives of
this project which could potentially affect soft

bird's beak.

Chapter 10: Plants
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Delta Tule Pea,Lathyrus jepsoniiGreene subspjepsonii

Status General Ecology

Delta tule pea l(athyrus jepsonii Greene Delta tule pea is often observed entwined
subspjepsoni) is considered a species of con-around California bulrush and hardstem bul-
cern by the USFWS and the California Depart-rush at the water's edge, hence the name “tule”
ment of Fish and Game. The California Nativepea. Active vegetative growth for the season
Plant Society includes delta tule pea on Listtypically begins in April. By May of most

1B: Plants rare, threatened, or endangered ipears, the plants are of full stature and begin to

California and elsewhere. bloom. In extremely mild winters, above
ground biomass of this species may overwinter
Distribution as has been observed to overwinter at Roe and

Ryer Islands in Suisun Bay (B. Grewell, field
Delta tule pea occurs on the delta islands of th@bservations). This is not typical, as the spe-
lower Sacramento and San Joaquin Rivers andies normally dies back and disperses seed by
westward through Suisun Bay, Suisun Marsh]ate summer. Scientific studies of the demogra-
Napa River marshes, and the wetlands arounghy of this rare plant have not been conducted.
south San Francisco Bay (NDDB 1998). TheVery little detail is known of the critical life
plant has also been reported in San Benito anstage or habitat requirements of the species.
Fresno counties (CNPS 1994).

Occurrence in the Project Area
Habitat

Department of Water Resources and Depart-
Delta tule pea is a member of the legume famment of Fish and Game teams conducted
ily (Fabaceae). This robust perennial is nativeibristic surveys in the Western Salinity Con-
to freshwater and brackish marshes, androl Project area in 1991, 1992, and 1993. A
occurs along sloughs, riverbanks, and leveemarsh-wide survey for the species was con-
affected by tidal fluctuations. The species isducted in 1992 as part of the Suisun Marsh
most commonly observed near the water'diological assessment for SWRCB. Surveys
edge on the outboard side of tidal sloughfor delta tule pea were conducted during the
levees. It also occupies tidal creek and slougtMay bloom period. Fringe tidal marshes along
banks of undiked tidal marshes. Suisun Marshhe outboard side of levees were surveyed
populations are often observed partially inun-from shallow-draft boats. Parallel transects
dated at high tide. Delta tule pea is often assowere walked for extensive coverage of the
ciated with tall emergent macrophytes such aarger undiked tidal marshes.
hardstem bulrush (Scirpus acutus) and cattails
(Typha domingensis) within Suisun Marsh. Delta tule pea is present throughout the Suisun
The willow Salix lasiolepsis is often associatedMarsh (DWR 1994). Field surveys have
with delta tule pea in the Sacramento-Sarlocated this species throughout most interior
Joaquin Delta. Current habitat is often frag-regions of the marsh. May 1993 surveys con-
mented by sections of riprap on levees whichducted by DWR and DFG staff mapped 19 col-
do not support this emergent marsh commuenies along Goodyear Slough, 94 Cordelia
nity. Slough colonies, one Ibis Cut colony, 49 Frank

Horan Slough colonies, 21 Chadbourne
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Slough colonies, and one Wells Slough colonyrepairs are also not expected to affect this spe-
(DWR 1994, 1992; 1993 DWR Suisun Marshcies. Floristic surveys could be conducted

Planning project files; Brenda Grewell, rarefrom May through June bloom period to deter-

plant maps). May 1992 DWR and DFG staff mine the presence of this perennial species,
mapped 33 colonies along the main channel odnd any populations could be avoided to avoid
Suisun Slough from Suisun City to the conflu- effects for those actions which require con-

ence with Grizzly Bay (DWR Suisun Marsh struction.

Planning project files; Brenda Grewell, rare

plant maps). May 1992 surveys also docu-Managed Wetlands Improvement Fund

mented locations of five Roos Cut colonies,Most of the actions associated with the Man-
three Hunter Cut colonies, and 24 Montezumaged Wetlands Improvement actions are not
Slough colonies. Delta tule pea was alstexpected to affect delta tule pea. However, the
observed along main channels and small tidajeplacement or installation of tide gates in out-
creeks in the Cutoff Slough tidal marshesppard levees has the potential to directly
(Rush Ranch and DFG), Hill Slough east tidalremove populations of delta tule pea. Floristic
marsh, Peytonia Slough Ecological Reservegyrveys could be conducted during May
Lower Joice Island tidal marsh, Browns Island,through June to determine the presence of this

Roe Island, and Ryer Island. perennial species, and facilites could be
' located at alternative sites to avoid negative
Project Impacts effects.

The following Amendment Three actions are jgint-use Facilities Program

not expected to affect delta tule pea. Joint-use Facilities Program alternatives have

the potential to affect delta tule pea. Replace-
ment or installation of tide gates in outboard

levees has the potential to directly remove

populations of delta tule pea. Floristic surveys

could be conducted during May through June
to determine the presence of this perennial spe-
cies, and facilities could be located at alterna-
tive sites to avoid adverse effects.

» Making salinity standards consistent
with the 1995 Water Quality Control
Plan.

* Drought Response Fund.

* Morrow Island and Lower Joice Island
fish screens.

L o Portable Pumps Program
» Establishing criteria for September ° ab.e umps Frogra
SMSCG operations. Operation of the Portable Pumps Program

alternatives are not expected to affect delta tule
pea. However, the installation of tide gates in

outboard levees has the potential to directly
remove populations of delta tule pea and affect
the species. Floristic surveys could be con-
ducted during May through June to determine

the presence of this perennial species, and
facilities could be located at alternative sites to

avoid adverse effects.

» Converting S-35 and S-97 to monitor-
ing stations.

* Water Manager Program.
* Updating management plans.
The installation and operation of the Morrow

Island and Lower Joice Island fish screens and
Roaring River Distribution System turnout
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Critical Habitat

There is no designated critical habitat for delta
tule pea in the project area.

Existing Environment and Cumulative
Effects

Extensive levee work and fish screen installa-
tion in Suisun Marsh have likely removed
water side populations of this rare plant,
because floristic surveys for the presence of
this plant at proposed project sites are not rou-
tinely conducted in Suisun Marsh. Additional
potential threats to delta tule pea populations
include dredging close to shorelines, deposi-
tion of dredge spoils on levee banks of tidal
sloughs and managed wetlands distribution
ditches, adding riprap to outboard levees, oil
spills, accelerated erosion caused by jet skis
and excessive motor boat wake, and agricul-
tural grazing along tidal slough banks (DFG
1998, CNPS 1998).

Conclusion and Determination

Cost-share and Joint-use Facilities actions
which involve placement of tide gate struc-
tures in outboard levees have the potential to
directly affect delta tule pea populations. With
careful project planning, facilities could be
sited to avoid these effects. Any projects which
increase the linear footage of riprap along
Suisun levees also have the potential to affect
local populations of delta tule pea.
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Mason's Lilaeopsis,Lilaeopsis masoni{Mathias and Constance)

Status of waterways. Observations of population
positions on exposed mud banks indicate a

Mason's lilaeopsisLilaeopsis masoniMath-  growth zone above the high and low tide equi-
ias and Constance) is considered a species @brium point (zero flood level). The habitat of
concern by the USFWS. This plant is alsoMason's lilaeopsis is transient and varies as a
listed as rare under the California Endangeredunction of bank stability and changing water
Species Act. CNPS includes this species omalinity.
List 1B: Plants rare, threatened, or endangered
in California or elsewhere. General Ecology

Distribution Mason's lilaeopsis is a member of the Api-
aceae (carrot) family. It is a low-growing, gla-
Mason's lilaeopsis is found in the intertidal brous herbaceous perennial which spreads
zone of freshwater and brackish marshes of th&aterally by rhizomes. The plant appears grass-
delta, Suisun Bay, Suisun Marsh, Mare Island]ike from a distance and is often associated
Carquinez Straits, and the Napa River fromwith a complex low turf community with
Mare Island Straits north to the city of Napa. A three-ribbed arrowgrassTiiglochin striatg),
herbarium voucher specimen was collectedow club rush Gcirpus cernuds and marsh
from Tomales Bay at Chicken Ranch Beachpenny-wort Hydrocotyle verticillatd. It also
This historical population has not been relo-co-occurs with the rare delta mudwort
cated in recent years (Golden and Fiedle(Limosella subulatpat Brown's Island and in
1991). There is a relationship between channehe Sacramento-San Joaquin delta. Leaves are
water salinity and the distribution of Mason'sreduced to threadlike, linear, or reduced phyl-
lilaeopsis. Other environmental variables sucHodes that form dense tufts along horizontal
as mean tidal elevation, tidal range, soil typerhizomes. Leaves bear characteristic transverse
and active bank erosion also influence the dissepta. Weak flowering branches are usually
tribution. The species drops out in the northerrshorter than the leaves, and bear three to eight
delta where tidal ranges dampen out. Withinsmall, white flowers in simple umbels. Flower-
Suisun Marsh, Mason's lilaeopsis appears to bimg period for the species extends from April
most abundant in the northern, central, andhrough October.
eastern regions of the marsh and Suisun Bay.
Plants are inundated twice daily by high tides,
Habitat and are exposed during low tides. The plants
are photosynthetically active during daylight
Mason's lilaeopsis habitat is restricted to thdow tide exposures. The plant occurs in areas
intertidal zone of freshwater and brackishwith active bank erosion, and tolerates these
marshes. It is most common on actively erod-disturbances by its ability to spread laterally by
ing slough banks, wave cut beaches, or earthernizotomatous growth (Golden and Fiedler
levees with a clay substrate. However, it hasl991). Populations may be composed of clonal
also been observed on rotting wood (pilings orcolonies as floating clonal tufts (ramets) break
emergent snags), and in sand along the edgesaway from the eroding channel, float with the
tides, and colonize on other suitable bank habi-
tat. Ramets of Mason's lilaeopsis were seen
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floating in the delta region, supporting the col-reaches of Suisun Slough and Montezuma
onization theory (Golden and Fiedler 1991).Slough where active slump blocks were erod-
Ramets were also seen floating in Roos Cuing from the channel banks. The populations
and Suisun Slough during DWR and DFG sur-along Suisun Slough range in size from 0.6 to
veys in 1992 (DWR 1994). Populations may1097 meters of horizontal coverage along the
also establish through tidal seed dispersal. Eviechannel banks. The largest continuous popula-
dence of colonization, local extinction, andtion was observed along the west bank of
recolonization suggests a metapopulatiorSuisun Slough south of Sheldrake Slough west
structure which relies on movement of localof the extensive Rush Ranch tidal marshes and
populations along reaches of disturbed channeCutoff Slough. Four colonies of Mason's lilae-

banks (B. Grewell, field observations). opsis were recorded along the north and south
banks of Goodyear Slough near the confluence
Occurrence in the Project Area with Cordelia Slough in May 1993 (DWR,

Field Notes May 26, 1993). Mason's lilaeopsis
Department of Water Resources and Departhas not been observed downstream of the first
ment of Fish and Game survey teams hav&00 meters of Goodyear Slough. Mason's lilae-
conducted Mason's lilaeopsis surveys throughepsis has not been observed along the entire
out Suisun Marsh from shallow draft boats atlength of Cordelia Slough between 1990 and
low tide. These surveys have not been repeatet98.
since 1993, but were conducted from 1990
through 1993 in support of the Western Suisun Project Impacts
Marsh Salinity Control Project and an earlier
biological assessment for the State Wateihe following Amendment Three actions are
Resources Control Board. The 1992 surveysiot expected to affect Mason's lilaeopsis.
were the most extensive, and included the low
tide exposed intertidal zone of all interior ¢ Drought Response Fund.
Suisun Marsh channels, Suisun Bay island
shorelines, and the shores of Suisun Bay, Griz- ¢ Roaring River Distribution System

zly Bay, Honker Bay, and Little Honker Bay. turnout repairs.
All navigable tidal reaches of these waterways
were censused for Mason's lilaeopsis. * Morrow Island and Lower Joice Island

fish screens.
Field surveys have located Mason's lilaeopsis
throughout most regions of the marsh. Mapped ¢ Updating management plans.
populations included colonies along the south
bank of Ibis Cut, five populations along Frank « Converting S-35 and S-97 to monitor-
Horan Slough, three populations on Chad- ing stations.
bourne Slough, three populations on Goodyear
Slough near Suisun Slough, and one popula- < Water Manager Program.
tion on the north bank of Roos Cut near Suisun
Slough. Forty-four populations were recorded + Making standards consistent with the
along Suisun Slough from Wells Slough south 1995 Water Quality Control Plan.
to Grizzly Bay. Numerous populations were
observed along Suisun Slough from Wells <« Portable Pumps Program.
Slough north to Suisun City. The highest den-
sity of this rare plant was observed along the
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Channel water salinity standards associatedoint-use Facilities Program

with the 1995 Water Quality Control Plan are The Joint-use Facilities Program for coopera-
not expected to affect Mason's lilaeopsis, asjve use of water delivery systems may include
this species occupies a range of aqueous salifre\ shared exterior drainage gates. Installation
ity which is both more fresh and more salinegf these drainage tide gates in exterior levees
than the interior of Suisun Marsh. has the potential to directly affect populations
of Mason's lilaeopsis. These effects could be
The installation of Morrow Island and Lower ayoided through careful siting of the facilities
Joice Island fish screens is not expected t@o|lowing low tide surveys from the channel

affect Mason's lilaeopsis. This species has nofiesigned to specifically map and then avoid
been found near the MIDS intake to date. Flothese rare plants.

ristic surveys will be conducted near the intake

of MIDS during the planning stages of fish Critical Habitat
screen design to confirm that Mason's lilaeop-
sis is not in this location. There is no designated critical habitat for

Mason's lilaeopsis in the project area.
Establishing Criteria for September
SMSCG Operations Existing Environment and Cumulative
September SMSCG operations are not Effects
expected to affect Mason's lilaeopsis in most
regions of Suisun Marsh. Stoplog placemenSome populations of Mason's lilaeopsis, which
and gate closures do alter tidal regimes, angvere mapped in Suisun Marsh during 1990
changes in intertidal flooding regimes near thethrough 1993 surveys have been filled and
SMSCG have the potential to affect popula-extirpated. Populations documented at the
tions of Mason's lilaeopsis along Montezuma northern terminus of Suisun Slough were cov-
ered with riprap during the Suisun City water-
Slough close to the SMSCG. Mason's lilaeopfront and marina improvement project
sis occupies a narrow band of the intertidalconstruction (DWR Field Maps, B. Grewell
zone and slight artificial increases in water elefield notes). A population of Mason's lilaeop-
vations associated with gate operations couldis was filled at the confluence of McCoy

affect local populations. Creek and the Lawler Ranch Subdivision
Buffer Ditch when the tide gates were
Managed Wetlands Improvement Fund removed from the terminus of the Lawler

Most of the specified actions in the ManagedRanch Buffer Ditch in 1996 (Field Notes, B.
Wetland Improvement Fund will not affect Grewell, DWR, D. Hickson, DFG). Extensive
Mason's lilaeopsis. Although the relocation oflevee work and fish screen installation in
discharge facilities, such as slide and flap gateSuisun Marsh has likely removed other water
on the exterior levees may affect this specie§ide populations of this rare plant, as low tide
by direct removal of Mason's lilaeopsis popu-surveys for the species must be conducted
lations, these effects could be avoided througffom the water to ascertain its presence before
careful siting of the facilities following low Projects proceed.

tide surveys from the channel designed to spe- _
C|f|ca”y map and then avoid these rare plantsl Accelerated erosion from extreme ﬂOOd events

is an additional potential cause for movement
of existing populations of Mason's lilaeopsis.
These naturally removed populations have the
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potential to recolonize in suitable habitat
downstream of the erosion sites.

Additional potential threats to Mason's lilaeop-
sis populations include dredging close to
shorelines, deposition of dredge spoils on
levee banks of tidal sloughs, adding riprap to
outboard levees, oil spills, accelerated erosion
caused by jet skis and excessive motor boat
wake, and agricultural grazing on shorelines
(DFG 1997). Changes to the natural processes
that sustain suitable habitat including changes
to the tidal regime, water velocity, water salin-
ity, and erosion processes are also affecting the
species (Golden and Fiedler 1991).

Conclusion and Determination

Cost-share and Joint-use Facilities actions
which involve placement of tide gate struc-
tures in outboard levees have the potential to
directly affect Mason's lilaeopsis populations.
With careful project planning, facilities could
be sited to avoid these effects. Also, any
projects which increase the linear footage of
riprap along Suisun levees have the potential
to affect local and regional metapopulations of
Mason's lilaeopsis. September operation of the
SMSCG facility could locally affect Mason's
llaeopsis populations along Montezuma
Slough due to changes in tidal regimes.

Continued efforts to upgrade levees and
replace tidal structures on the outboard sides of
levees within the delta, Suisun Marsh, and
Napa Marsh may further fragment historical
metapopulations of Mason's lilaeopsis. Some
of the actions relative to this SMPA Amend-
ment are expected to contribute to these
regional effects.
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